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 This study identified the stakeholders of Louisiana plant commodity farmers and rated 
them in terms of importance. Findings of this study show that farmers/ranchers, LSU AgCenter 
Experiment Station Research personnel, family, consumers, farm labor and agriculture chemical, 
fertilizer and seed dealers are the most important stakeholders. 
 The second aspect of this study was to discover the stakeholder perceptions of 
agricultural practices and their relationship to the environment. An environmental perceptions 
survey was conducted with two of the most important stakeholder groups identified – 
Experiment Station Research Faculty associated with plant commodities and Louisiana 
consumers.  
 LSU AgCenter Experiment Station Research Faculty have more positive perceptions of 
agriculture and the environmental practices of farmers than Louisiana consumers. However, both 
the research faculty and Louisiana consumers have positive perceptions of agriculture and the 
environmental practices of farmers.  
 There were six separate scales in the agriculture environmental perceptions survey – food 
safety, biotechnology, chemical use, chemical safety, conservation and water usage. With respect 
to food safety, both research faculty and Louisiana consumers perceived that all aspects of food 
production are safe. Similarly, both research faculty and Louisiana consumers perceived that the 
use of genetically modified plants in agriculture is beneficial and safe. 
 With respect to chemical usage, both research faculty and Louisiana consumers perceived 
that the use of chemicals in agriculture is beneficial and necessary. In addition, both research 
faculty and Louisiana consumers perceived that farmers are safely using pesticides and 
fertilizers. 
 xix
 With respect to conservation, both research faculty and Louisiana consumers perceived 
that farmers are incorporating conservation practices on their land. Finally, both research faculty 





CHAPTER ONE: INTRODUCTION 
Rationale and Justification 
 “Only within the moment of time represented by the present century has one species – 
man – acquired significant power to alter the nature of his world.” These are the words of 
Rachael Carson (Carson, 1962 p.5) as she discussed the perils of pesticides in the environment in 
her famous book Silent Spring. 
According to Carson, many pesticides were lethal materials. She referred to them as 
“elixirs of death” and predicted their use would change the environment forever. An environment 
that took centuries to develop was being attacked by man. “The rapidity of change and the speed 
with which new situations are created follow the impetuous and heedless pace of man rather than 
the deliberate pace of nature” (Carson, 1962, p. 7). 
At issue were chlorinated hydrocarbons, in particular dichloro-diphenyl-trichloro-ethane 
(DDT). These synthetic pesticides persist in the environment and pass from one organism to 
another throughout the entire food chain. This connected every human being and future 
generations with these chemicals (Carson, 1962).  
She criticized agriculture’s transition to large single crop farms. This type of agriculture 
does not take advantage of nature’s ability to deal with insect problems. “An insect that lives on 
wheat can build up its population to much higher levels on a farm devoted to wheat than on one 
in which wheat is intermingled with other crops to which the insect is not adapted” (Carson, 
1962, p.10). 
Because of this environmental imbalance agriculture began to use more chemicals to 
control insects and weeds. Carson believed that chemical use in agriculture and forestry was 
primarily responsible for the contamination of the nation’s waterways (Carson, 1962). 
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Finally, Carson criticized man and science. 
The ‘control of nature’ is a phrase conceived in arrogance, born of the 
Neanderthal age of biology and philosophy, when it was supposed that nature 
exists for the convenience of man. The concepts and practices of applied 
entomology for the most part date from that Stone Age of science. It is our 
alarming misfortune that so primitive a science has armed itself with the most 
modern and terrible weapons, and that in turning them against the insects it has 
also turned them against the earth (Carson, 1962 p. 297). 
 
Silent Spring became a bestseller (Graham, 1970). But more importantly, Carson’s words 
marked the beginning of the modern environmental movement. Beforehand, people or groups 
concerned about the air, water and land around them referred to themselves as conservationists. 
But the new activists called themselves environmentalists. These environmentalists and the 
traditional conservationists worked together to change the federal legislative landscape. 
Legislation like the Clean Water Act of 1965 and the Clean Air Act of 1967 were early victories 
for this movement (Dowie, 1995). 
Congressional leaders, cabinet officials and even President John F. Kennedy became 
acutely aware of Carson’s message. State leaders also became aware. More than 40 bills in state 
legislative bodies were proposed to regulate pesticides by the end of 1962 (Graham, 1970). 
Reaction to Silent Spring 
But how did agriculture react to Silent Spring? The chemical and agricultural industry 
addressed the issues brought up in the book in numerous ways (Graham, 1970). Monthly feature 
stories addressing the positive aspects of chemicals were delivered to news media throughout the 
country by the Manufacturing Chemists Association. Critical book reviews of the book were 
distributed to the media by the National Agricultural Chemicals Association (Graham, 1970). 
The chemical industry sent “fact kits” to medical professionals to educate them about the impact 
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of pesticides. Also The Nutrition Foundation put together “fact kits” that defended the use of 
chemical pesticides (Graham, 1970). 
Representatives from industries like Monsanto and officials in the United States 
Department of Agriculture acted as if the world would be a dreadful place without pesticides. 
Overall, these industries looked at Silent Spring as a public relations problem, not a science 
problem. But many scientists defended Carson (Graham, 1970). 
There was some criticism of DDT in the media before Silent Spring was written. Even 
though most of the media coverage of DDT was positive, there were consistent negative claims. 
Ironically, two of those cautionary voices about the impact of DDT were the United States 
Department of Agriculture and the State Agricultural Experiment Stations. But overall, these 
voices were a minority (Gunter & Harris, 1998). 
So did Silent Spring really change the public’s perception about the environment? In 
order to determine the general public’s level of concern with pesticide use, researchers studied 
Pennsylvania residents in 1965. They discovered that a large majority of the Pennsylvanians 
sampled (1075 adults) were not concerned about pesticides in their food (Bealer & Willits, 
1968). 
However, by the late 1960’s the environmental movement began to have an impact on 
policy with the formation of the Environmental Defense Fund (EDF) in 1967 (Dowie, 1995). The 
EDF continuously attempted to get DDT banned and eventually succeeded in 1972 
(Environmental Protection Agency, 2004).  
Environmentalists had become a formidable political movement during the 1970’s and 
helped sway public opinion (Dowie, 1995). Researchers replicated the Bealer and Willits study 
in Pennsylvania in 1984 to determine if any differences in consumer attitudes to pesticides 
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existed. A significant increase in the concern of the general public’s attitude toward agriculture’s 
use of pesticides existed. Researchers also discovered a behavioral change in consumer use of 
pesticides in their own gardens. The results showed that respondents of the 1984 study who grew 
vegetables were much less likely to use chemicals as opposed to the comparison group from the 
1965 study (Sachs, Blair, & Richter, 1987).  
Reaction to Negative Attitudes toward Agriculture 
Agriculture and forestry have responded to the environmental movement and growing 
negative public perception of their practices in different ways. Alternative dispute resolution 
(ADR) is one method discussed by some. It is sometimes referred to as environmental conflict 
resolution. Some Cooperative Extension educators have used ADR to help with public policy 
issues (Danielson & Garber, 1994).  
Ilvento recommended that Cooperative Extension educators and rural sociologist should 
assist communities with the use of conflict resolution. He urged others to respond to the conflict 
as opposed to avoiding it (1996). Environmental disputes involving forestry have been solved 
using negotiation processes like ADR for decades (Bingham & Delong, 1990). Even the Sierra 
Club has looked at conflict resolution as a good negotiation method for conflicting parties (Moss, 
1981). 
Others within agriculture and forestry began to look at risk communications to address 
environmental issues. The importance of communicating science to the general public was 
stressed (McMahon, 1992).  
Modern risk communication was designed to include the public with government and 
industry in environmental disputes. One of the reasons attributable to the growth of risk 
communications is the interest in health, safety and environmental issues by the public and the 
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media. Before risk communications was practiced, industry and government ignored the general 
public (Covello & Sandman, 2001).  
Elements of Risk and Public Perception of Agriculture 
The concept of risk was developed by individuals to deal with life’s dangers. Research 
has shown that the perception of risk can differ among people. There is often a different 
perception of risk between the general public and experts. When this occurs, communicating the 
science will not change the general public’s mind (Slovic, 1992). 
Slovic refers to incidents that heighten risk, such as the discovery of pollution, as 
“unfortunate events” (1992). Pesticides from agriculture and forestry could fall under this 
category.  
Despite the regulatory environment with respect to chemicals in the environment, a large 
portion of the general public have an extreme negative perception of chemicals (Slovic, 1992). 
When assessing the risk of an unfortunate event, it is important to analyze the outrage of the 
general public as well as the hazard. These outrage factors can create an emotional response from 
the public and misrepresent the perceived hazard of the event (Covello & Sandman, 2001).  
In a national survey of public perceptions of food safety, a majority of the people 
believed that chemicals help keep our food supply cheap and abundant (52%). However, more 
people believed that farmers use more chemicals than necessary (47%), compared to only 16% 
either disagreeing or strongly disagreeing (Molnar, Traxler, & Harris, 2002). 
Pesticides are not the only technologies that agriculture and forestry use that imply 
perceived risk. There are mixed views about genetically engineered food. There is a perceived 
risk among many throughout Europe. Once the public perceives that there is high potential risk 
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with genetically modified foods, attitudes will become very negative, even if the science 
supports genetic engineering (Frewer, Howard, & Aaron, 1998). 
Different communities sometimes react differently to perceived risks. While every 
community is different, there are similar characteristics of each community. Basically, a 
community is a group of people with common interests or ties. It is also composed of people who 
are tied together geographically (Rogers, 1972). 
Communities and Stakeholders 
People want to live in communities that represent a prosperous, clean and safe 
environment. Many corporations use community relations to build strong trusting relationships 
within their community. Throughout the years, stakeholders have become more important to 
corporations. They are more knowledgeable and have a lot of influence within the community 
(Burke, 1999).   
A stakeholder is someone who has a stake in an issue, and knows it. Stakeholders are 
interested, concerned people who are easily attainable. How people communicate with a 
stakeholder depends on two variables. First, is their level of arousal. Are they interested or are 
they outraged? Second, is the level of actual hazard. Are they endangered or not (Sandman, 
2003). 
Sandman believes that industries would better serve themselves by focusing on 
stakeholder relations. He rhetorically asks if an organization can do too much stakeholder 





 Agriculture and forestry has proactively dealt with difficult issues through the many 
agricultural leadership development and rural community development programs throughout the 
United States. The first program began in Michigan with support from the W.K. Kellogg 
Foundation in 1965. The program provided agricultural and rural leaders with a broad view of 
society and how they fit into the world around them (W. K. Kellogg Foundation, 2001). 
Other programs in Pennsylvania (Dunbar, 2004) and California were founded in the early 
1970’s. Similar to the Michigan program, the goal was to teach people about leadership and how 
they could develop an understanding of other viewpoints outside of agriculture (Whent & 
Leising, 1992). 
In Louisiana the creation of the Agricultural Leadership Development Program began in 
1988. Like many other leadership programs it consists of a number of classroom and travel 
seminars through a two-year period (Louisiana State University Agricultural Center, 2003). The 
program is based on three tenants: 
 Development of leaders who can prepare for global influences and opportunities in 
agriculture. 
 Development of leadership skills that allow participants to become effective 
communicators. 
 Development of participants’ ability to make their communities better. 
Statement of the Problem 
Many industries have developed corporate relations plans to limit the perception 
problems associated with risk. Since developing relationships with the stakeholders and people 
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within the community has become more important to these corporations, shouldn’t agriculture 
and forestry do the same?  
While agriculture leadership development programs are designed to get farmers, ranchers 
and foresters more involved with their communities, a need exists to identify their stakeholders? 
And what do these stakeholders think about agriculture and forestry?  
Purpose and Objectives 
The purpose of this study is twofold. First, identify the stakeholders of Louisiana cotton, 
rice, soybean and sugarcane farmers. These are the four largest plant commodities in Louisiana 
based on their economic value (Louisiana State University Agricultural Center, 2004). This will 
be accomplished using the views and experience of selected alumni from the Louisiana State 
University Agricultural Center’s Agricultural Leadership Development Program (ALDP), and 
other selected members of each commodity group representing cotton, rice, soybean and 
sugarcane. Second, determine the perceptions of the identified stakeholders about farming 
practices and their relationship to the environment.  
This study has the following objectives: 
1. The first objective was to describe the farmers who identified stakeholders (cotton, 
rice, soybean and sugarcane farmers from ALDP and their respective commodity 
groups) on selected personal characteristics. These characteristics were: age, primary 
agricultural crop grown, total crop acreage, years farming and commodity group 
memberships. 
2. The second objective was to determine the ranking of the identified stakeholders based 
on their “Importance” mean score from cotton, rice, soybean and sugarcane farmers 
from ALDP and their respective commodity groups. 
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3. The third objective was to compare identified stakeholders rated extremely important 
by the personal characteristics of the Delphi participants (cotton, rice, soybean and 
sugarcane farmers from ALDP and their respective commodity groups) to determine if 
any stakeholder ratings are independent by the personal characteristics. The personal 
characteristics of cotton, rice, soybean and sugarcane farmers from ALDP and their 
respective commodity groups were: age, primary agricultural crop grown, total crop 
acreage, years farming and whether or not they are from ALDP.  
4. The fourth objective was to describe the stakeholders by certain personal 
characteristics and their knowledge of agriculture. These personal characteristics were: 
age, ethnic background, gender, location of residence (rural to urban) and highest level 
of education completed. 
5. The fifth objective was to determine stakeholder’s agriculture knowledge and their 
perceptions of certain constructs of farming practices and their relationship to the 
environment. The constructs were: food safety, biotechnology, chemical usage, 
chemical safety, conservation and water usage. 
6. The sixth objective was to compare stakeholder perceptions by personal characteristics 
and agriculture knowledge. The perception constructs were: food safety, 
biotechnology, chemical usage, chemical safety, conservation and water usage. The 
stakeholder personal characteristics were: age, ethnic background, gender, location of 
residence (rural to urban) and highest level of education completed. 
7. The last objective was to determine if stakeholders agriculture knowledge was related 
to their perceptions of farmers’ environmental practices in six areas: food safety, 
biotechnology, chemical usage, chemical safety, conservation and water usage. 
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CHAPTER TWO: REVIEW OF LITERATURE 
The Evolution of United States Agriculture 
Carson was particularly critical of the large single crop farm. This practice of 
monoculture created imbalance in the environment (Carson, 1962). However, Carson made it 
seem like this was a recent trend. In fact, it was not. 
For example, many farms in the South were predominately growing cotton in the 19Pth P 
century. The primary reason for this was the development of the cotton gin (Thompson, 1921a). 
Whitney’s invention, which was patented in 1794, helped make the United States the dominate 
producer of cotton in the world within a 50 year period (Thompson, 1921b). 
Other inventors in the 19Pth P century also changed the way farmers produced their food. 
Agricultural machinery like the reaper, the thresher and the steel plow created significant growth 
in agriculture (Zelomek & Mark, 1945). Even though this machinery was horse-drawn, it led to 
the specialization of farming (Buttel, 1993). 
Even before the American Revolution, when at least three-quarters of the colonists 
farmed, agriculture was not completely self-sufficient. Meeting the needs of their families was 
not the only goal. They wanted to create a profit off their crops (Hurt, 2002).  
Before mechanized agriculture began in the 19Pth P century, farmers did more than produce 
their own food and fiber. They also processed their raw product so they could sell it to 
consumers. The farmer received all of the consumer’s money. But when the farmer stopped 
processing the final product, a concerted effort was made to produce more food and fiber. This 
era of specialization began to threaten the small farmer who could not meet the demands of the 
market (Hallberg, 2001). 
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So why do many people believe that farming was primarily self-sufficient until recently? 
Many people believed that farming was a better way of life. This is often referred to as 
agrarianism. Many people also believed that an agrarian lifestyle was one of self-sufficiency, and 
void of commercialism (Hurt, 2002). 
According to Hurt, the agrarian ideal began with the writings of Thomas Jefferson 
(2002). Jefferson wrote about the morality of agriculture. “Cultivators of the earth are the most 
valuable citizens. They are the most vigorous, the most independent, the most virtuous, and they 
are tied to their country, and wedded to its liberty and interests, by the most lasting bonds” 
(Washington, 1853, p. 403). 
Jefferson wasn’t the only famous American figure to discuss the agrarian ideal. Franklin 
Delano Roosevelt also championed it. His vision of the ideal rural life was one with limited 
manufacturing and mostly self-sufficient farming (Danbom, 1991).  
So did agrarianism really exist in the United States? Hurt believed it did not exist. 
“Agrarianism in American history is more fiction than fact, a classic example of the intrusion of 
myth into history” (Hurt, 2002, p.73). 
For example, farmers in the South grew crops that took advantage of their labor supply 
and created the most profit. They were producing cotton for the textile industry, not for self-
sufficiency (Hurt, 2002). Therefore, agriculture was not any different from any commercial 
industry. 
At the turn of the century the agricultural economy in the U. S. consistently grew. From 
1897-1910, it was a prosperous time for farmers as prices climbed higher each year during that 
time period (Cochrane, 1979). Then farmers profited even more during the golden age of 
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agriculture. The golden age lasted from August 1909 to July 1914, a period of time in which the 
standard of living for farmers grew significantly (Hurt, 2002).  
The world war created the golden age when the United States government encouraged 
farmers to plant more grain and cotton and to raise more livestock to meet the export demand. 
Farmers even purchase sub-marginal land and planted these crops (Hurt, 2002). But once the war 
ended, the demand for exports eventually evaporated and prices began to decrease for the first 
time in more than two decades. In fact, thousands of farmers lost everything during the 1920’s 
(Cochrane, 1979). Farmers were mired in a recession years before the Great Depression (Hurt, 
2002). 
Looking at the price index ratio between prices received and prices paid by farmers, the 
data reveals that prices began to drop in the 1920’s. In 1918, the price index ratio reached a high 
for the time period of 1.096, but quickly went down to .78 by 1922. The index reached a low of 
.58 in 1932 and didn’t rise above one until 1942, when the index rose to 1.046 (United States 
Department of Agriculture – National Agricultural Statistics Service [USDA-NASS], a).  
Even though the mechanization of agriculture began in the 19Pth P century, the precursor to 
the commercial agriculture that Carson protested began in the early part of the 20 Pth P century. 
Science and technology advanced agriculture between 1900 and 1932 (Hurt, 2002). Even though 
the steam powered combines of the early 1900’s were inefficient, they could harvest 100 acres in 
a day (Cochrane, 1979). 
But it was Charles Hart and Charles Parr who changed agriculture forever with the advent 
of the gasoline tractor (Cochrane, 1979). By 1920, more than 246,000 tractors were being used 
on farms (USDA-NASS, b). Before tractors, horses and mules were the primary source of power 
used on the farm (Cochrane, 1979). More than 25 million horses and mules were used in 
 
 13
agriculture in 1920. But those numbers began to drop significantly. By 1930, there were more 
than 18 million horses and mules and 920,021 tractors. By 1940, fewer than 14 million horses 
and mules were being used on the farm and more than 1.5 million tractors were being used 
(USDA-NASS, c). Once again, agriculture was becoming more commercialized and specialized. 
There were numerous advantages in owning a tractor as opposed to horses and mules for 
farmers. First, horses and mules were expensive to maintain. A significant amount of a farmer’s 
acreage was devoted to grow oats and hay, approximately five acres per horse or mule. By 
purchasing a tractor, the farmer immediately increased his acreage for crops that could be 
devoted to the consumer (Hurt, 2002).  
In addition, while horses and mules needed rest every day, a tractor rarely had to stop. 
This made the farmer more efficient and productive. By using a horse, it would take a farmer 
almost two hours to plow one acre of land. By 1938, that same farmer could plow an acre in 30 
minutes with a tractor (Hurt, 2002). 
But the implementation of the tractor was not the only advancement early in the 20Pth P 
century. Plant breeders were beginning to make significant progress. For example, the 
development of hybrid seed corn had a significant impact on the Corn Belt (Bogue, 1983). The 
adoption of these hybrid varieties in the 1930’s led to a significant increase in corn yields 
(USDA-NASS, b). Farmers also began to use more commercial fertilizers and lime materials in 
the early twentieth century to get more production from the land (Cochrane, 1979). 
While the foundation had been laid for modern agriculture in the early part of the 
twentieth century, it was World War II that spurred its enormous growth. The labor shortage due 
to the war effort forced more farmers to invest in tractors (Hurt, 2002). By 1950, more than 3.25 
million tractors were being used on the farm (USDA-NASS, d). 
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Exports began to increase and the farm economy was improving dramatically (Cochrane, 
1979). As the demand for more food and fiber increased, the acreage of farmland in the United 
States also increased. By 1950, more than 1.16 billion acres of land was devoted to agriculture 
(USDA-NASS, d). But the land boom in agriculture due to the war was worrisome for some. 
Many people still remembered the recession in agriculture after World War I (Lissner, 1944).  
The land boom created by World War II created an even more efficient farmer due to the 
large investments in farm equipment (USDA-NASS, d). Perhaps, this is what Carson saw as the 
beginning of commercialized agriculture.  
Science and technology also had a significant impact on agriculture with the advent of 
chemicals. The use of commercial fertilizers in the beginning of the 20Pth P century was the 
foundation for farmers to use pesticides. These synthetic fertilizer products improved the 
production of the land. Farmers began to place their trust in the chemical industry and the 
agricultural scientists developing these products (Buttel, 1993). 
While the use of synthetic fertilizers was important, the use of synthetic pesticides in the 
1940’s helped create a new era of specialization for the farmer. The first synthetic pesticides 
were the organochlorine and organophosphorous insecticides along with the development of 
synthetic-hormone-based herbicides (Edwards, 1993). 
Before these synthetic pesticides were used, inorganic substances were the primary 
method of pest control. But DDT and other chlorinated compounds soon took over. They were 
very effective in controlling pests (Casida & Quistad, 1998).  
The growing use of these pesticides was enormous, beginning in the 1950’s (Osteen & 
Szmedra, 1989). These chemicals were considered safe compared to the toxicity of their 
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predecessors. Arsenic and copper compounds were the chemicals of choice before World War II 
(Buttel, 1993). 
The USDA and the Economic Research Service (ERS) conducted national surveys to 
determine trends in agricultural chemical use. The surveys addressed pesticide use for all the 
major crops. These crops were identified as alfalfa, barley, corn, cotton, hay, oats, peanuts, 
soybeans and wheat. These surveys looked at the total number of pounds of the active ingredient 
(a.i.) that was used on each crop. The active ingredient is the specific ingredient within a 
pesticide product that controls the pest (Osteen & Szmedra, 1989). 
The Osteen and Szmedra study showed that pesticide use had increased significantly 
from 1964 to 1976. In 1964, 225 million pounds of a.i. were used on major crops in the U. S. 
That increased to 548 million pounds of a.i. in 1976. Those numbers leveled off by 1982 to 558 
million pounds of a.i. During that time period, herbicides became the most prominently used 
pesticide. In 1952, less than 10% of the acreage in corn, cotton and wheat used herbicides. 
However, by 1980, 90-95% of the acreage for each crop had herbicides applied on them (1989). 
Farmers trusted chemicals because they saw how it improved their production. 
Agriculture had long been a commercial enterprise and these chemicals made them more 
productive. But the increased use of chemicals led to controversy. 
Carson’s book was the beginning of agriculture being perceived as a risk to the 
environment. This culminated when the Environmental Defense Fund (EDF) won a court case in 
the state of Wisconsin against the use of DDT. Things began to change as DDT and other 
pesticides like it were considered a health threat (Buttel, 1993). 
This new environmental movement continued to build momentum throughout the 1960’s. 
The culmination of this movement was the first celebration of Earth Day in 1970. Approximately 
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20 million people participated and showed their support for environmental issues (Dowie, 1995). 
This sent a clear message to agriculture. The technology of synthetic chemicals was a risk to the 
environment. 
Elements of Risk 
The use of science and technology in agriculture has created a perception of risk. 
Ironically, the use of science and technology was the reason DDT became detectable (Lowrance, 
1976). Lowrance defined risk as a “measure of the probability and severity of adverse effects” 
(1976, p. 94). For modern societies, there is a price to pay for the use of technology. Each society 
has to determine what risk from technology is acceptable (Fischhoff, Slovic, & Lichtenstein, 
1978). 
So what price is society willing to pay? Early research tried to set up quantitative 
measures with respect to the use of technology. These quantitative measures would determine the 
tradeoff of the benefit of the technology being used versus the risk involved. The focus of the 
study was on accidental deaths associated with public technology use (Starr, 1969).  
Starr separated societal activities into two categories – voluntary and involuntary. 
Voluntary activities took place when a person used their own value system with respect to the 
technology being used. Involuntary activities took place when a person is not able to use their 
own value system. These activities are controlled by a governing body or some form of authority 
(Starr, 1969).  
By using historical records of national accidents, Starr determined that people are more 
willing to accept voluntary risk as opposed to involuntary risk. In fact, the acceptance of 




Another conclusion was based on the rate of death from disease. According to Starr, 
voluntary risk levels were approximately the same as death from disease. Therefore, it was felt 
that voluntary risk seemed psychologically acceptable as long as it didn’t exceed the rate of 
death from disease (1969).  
A question was whether or not the benefits from a technology were real or imagined by 
the general public. According to Starr, the acceptance of the risk associated with it was 
approximately commensurate to the mathematical third power of the benefit (1969).  
Finally, Starr used the level of advertising associated with a technology to determine if 
there was a relationship between risk data and awareness of the social benefit. It was concluded 
that public acceptance of an activity was directly related to the advertising of its benefits (1969). 
The limitations of the database used by Starr was one of the criticisms of the research. 
His quantitative look could not reveal the qualitative aspects of risk associated with the 
acceptance of technology (Ottway, 1992). Others felt that Starr’s use of historical data as a 
predictor of the general public’s future preferences of technology associated activities was faulty 
(Fischhoff, Slovic, & Lichtenstein, 1978).  
But Lowrance agreed with Starr’s assessment of the acceptability of voluntary risk as 
opposed to involuntary risk. “It is one thing to choose to go skiing, drive a sports car, use a tool 
without safeguards, smoke cigarettes, or eat the vegetables we have sprayed ourselves; but it is 
quite another to breathe the air and endure the noise where we live, dodge the traffic on our way 
to work, or drink water from our municipal supply” (1976, pp. 87-88). 
Lowrance developed a set of 10 safety judgments to help describe hazards (Figure 1). 
The first safety judgment was whether or not the hazard was voluntary or involuntary. Second, 
was whether or not the effect of the hazard was immediate or delayed (1976). The third safety 
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judgment was whether or not there were practical alternatives. If the general public understands 
that there was no alternative, they are more accepting of the hazard. A fourth safety judgment 
was whether or not the risk was known. Often the known risk is more acceptable than the 
unfamiliar (Lowrance, 1976). 
 
Figure 1. Lowrance’s Safety Judgments (1976). 
 
The necessity of the exposure to a hazard is another safety judgment. Is exposure to the 
hazard essential or is it a luxury? Another safety judgment is whether or not the hazard was 
associated with an occupation. Often occupations have more risk attached to them than non-
occupational activities. Even though people try to reduce work hazards, there seems to be more 
acceptance of hazards since the individual gets paid (Lowrance, 1976).  
If the hazard is common it is considered more acceptable as opposed to a hazard that is 
dreaded. An example of a common hazard is someone breaking their arm as opposed to the death 
of a child. Another safety judgment asks whether or not the hazard affects the average person or 
someone who is especially sensitive to the hazard. For example, a safety decision by a public 
official could protect as many as 99.99% of the population. But there are still people who are 
subject to the hazard. These would be especially sensitive people (Lowrance, 1976).  
Will the hazard be used as intended or will it be misused? This is another safety judgment 
that impacts producers and users of products. For example, is a tool going to be used correctly or 
recklessly? The final safety judgment is whether or not the consequences of the hazard are 
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reversible. For example, if a pesticide (like DDT) persists in the environment then the 
consequences are irreversible, especially in the short term (Lowrance, 1976). 
Often people only look at the consequence of a hazard involving technology, in particular 
the mortality of a hazard. But a model of technological hazards (Figure 2) was developed to 
understand the complete structure of a hazard (Hohenemser, Kasperson, & Kates, 1982).  
Hazard events are made up of two components, events and consequences. An event that 
involves a hazard has the ability to harm someone. The consequence of a hazard is the actual 
occurrence of the hazard (Hohenemser et al., 1982). 

























Figure 2. Model of Causal Sequence by Hohenemser, Kasperson & Kates (1982). 
An event includes initiating events and an outcome while initial and ultimate 
consequences are also part of the model. This causal model also added three components 
necessary for the initiating event to begin. They are human needs, human wants and the choice of 
technology. All of these components of the model are connected by pathways (Hohenemser et 
al., 1982).  
The purpose of this model was two-fold. First, it could give people a picture of a hazard 
that involves the use of technology. Second, it could help with the development of public policy 
with respect to hazard control (Hohenemser et al., 1982).  
 
 20
Other research conducted by von Winterfeldt and Edwards (1984) looked at the content 
of controversies concerning the use of technology. They separated risk technologies into six 
levels (Table 1) of factual and value conflicts. 
Table 1. von Winterfeldt & Edwards (1984) Levels of Conflict Involved with Risky 
Technologies 
 
Level (Low to High) 
 
Conflict 
1 Conflicts about data and statistics 
2 Conflicts about estimates and probabilities 
3 Conflicts about assumptions and definitions 
4 Conflicts about risk-cost-benefit tradeoffs 
5 Conflicts about the distribution of risks, costs and benefits 
6 Conflicts about basic social values 
Note: Taken from von Winterfeldt & Edwards, (1984). 
Conflicting data contributes to the first level of conflict. Often two differing parties will 
use different sets of data or they will interpret the facts differently. Conflicts that are about 
estimates and probabilities, the second level of conflict, usually have differing expert opinions 
that are not supported by fact (von Winterfeldt & Edwards, 1984).  
The third level of conflicts is about assumptions and definitions. These conflicts are 
usually about technical aspects of the use of a risk technology. This can lead to the fourth 
conflict, risk-cost-benefit tradeoffs, especially when alternative technologies are compared (von 
Winterfeldt & Edwards, 1984).  
Conflicts involving the distribution of risks, costs and benefits become an issue when 
some people are heavily exposed to the risk while others benefit. Finally, von Winterfeldt (1984) 
and Edwards felt that conflict concerning basic social values was the most fundamental. Often 
this conflict is about economic growth or big versus small. 
Using numerous case studies, von Winterfeldt and Edwards (1984) put together a 
taxonomy of technological controversy (Table 2). They classified risk controversies into three 
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technological categories. The first category was consumer products, food and drugs and their 
impact on the health and safety of consumers. The second category was industrial developments 
and pollution, which often involve environmental controversies such as DDT. The final category 
was technological mysteries and value threats. This category includes some of the more 
prominent risk technological controversies highly covered by the media and highly debated by 
multiple groups. The use of nuclear power is a classic example of this category. Each category 
also had two impact sub-groups which are also listed in Table 2. 





Consumer products/food/drug Dramatic, unexpected health effects 
Uncertain, low dose health effects 
Industrial development and 
pollution 
Local, large scale development impacts 
Diffuse, widespread low dose pollution 
Technological mysteries and 
value threats 
Disaster threats and catastrophe potential 
Value threats and moral impositions 
Note: Taken from von Winterfeldt & Edwards (1984). 
 They also compared the taxonomy of technological controversies with the six levels of 
conflict but there were no significant relationships. Ultimately, the researchers wanted people to 
look at both to help predict and manage risk technology related conflicts (von Winterfeldt & 
Edwards, 1984). 
 According to Rowe, the value that is assigned to a consequence is an important aspect of 
estimating a risk. He came up with a set of factors (Table 3) that can impact how societal value 
judgments involving risk can be made (Rowe, 1977). The three primary factors are the types of 
consequence, the nature of consequences and other factors. Rowe felt these factors could lead to 





Table 3. Rowe’s (1977) factors in Risk Valuation 
 
I.      Factors involving types of consequence 
A. Voluntary and involuntary risks 
1. Equity and inequity 
2. Degree of knowledge 
3. Avoidability and alternatives 
4. Impostition – exogenous and endogenous 
B. Discounting in time 
C. Spatial distribution and discounting of risks 
1. Geographic distribution of risk 
2. Identification of risk agents 
3. Spreading of risk 
D. Controllability of risk 
1. Perceived degree of control 
2. Systemic control of risk 
3. Crisis management 
II. Factors involving the nature of consequences 
A. Hierarchy of need fulfillment 
B. Variation in cultural values 
C. Common versus catastrophic risks 
D. National defense 
E. Natural versus man-originated events 
F. Knowledge as a risk 
III. Other factors 
A. Factors involving the magnitude of probability of occurrence of a 
consequence 
1. Low probability levels and thresholds 
2. Spatial distribution of risks and high probability levels 
B. Situational factors 
1. Surprise and dissonant behavior 
2. Lifesaving systems 
C. Propensity for risk taking 
1. Individual  
2. Group  
3. Conflict avoidance 
Note: Taken from Rowe (1977). 
While trying to explain societal behavior, Perrow asked a simple question. “Why would 
the public puff away on cigarettes while voting against nuclear power or marching toward 
disarmament?” (1984, p. 315). Basically, humans are limited in their rationale. Most people do 
not look at data like a statistician, which limits a person’s ability to confront an issue with a lot of 
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data in an orderly fashion. There are three types of rationality. They are absolute rationality, 
limited rationality and social and cultural rationality. According to Perrow (1984), most people 
are the social and cultural rationality type.  
Cognitive psychologists believe that a person’s inability to think rationally has to do in 
part with neurological limitations, memory and attention deficiencies, and poor educational and 
statistical background. However, life’s daily experience also has a lot to do with this lack of 
rationality. The “hunch” is a part of many people’s thinking. These “hunches” are called 
heuristics (Perrow, 1984).  
Perrow believed there are a number of reasons why heuristics are very useful for people. 
First, they allow decision-making to be easy for someone. Second, they save time. Using 
heuristics saves someone from researching the issue. Third, these “hunches” can be easily 
corrected over time through experience without much effort. Finally, because most people share 
these heuristics, social life is easier. Even though it is not what an expert would recommend, it is 
alright since everyone else is doing it (1984). 
Psychometrics 
 Cognitive explanations were also the focus of other risk research through the use of 
psychometric questionnaires. Building on prior research, a study was conducted to determine if 
quantitative judgments involving risk were attainable through psychometric procedures 
(Fischhoff, Slovic, & Lichtenstein, 1978). 
 The research was designed to assess multiple activities some of which are associated with 
technology (Table 4) to determine each activity’s perceived benefit and risk to society. Also, the 
research studied the level of risk of each activity and the dimension of risk of each (Table 5). The 
dimensions of risk were based on Lowrances’ safety judgments (Fischhoff et al., 1978).  
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Table 4. Activities or Technologies tested to Determine Perceived Benefit and Risk to Society by 
Fischhoff, Slovic & Lichtenstein (1978). 
 
Activity or Technology 
 
Activity or Technology 
Alcoholic beverages Motor vehicles 
Bicycles Mountain climbing 
Commercial aviation Nuclear power 
Contraceptives Pesticides 
Electrical power (non-nuclear) Power mowers 
Fire fighting Police work 
Food coloring Prescription antibiotics 
Food preservatives Railroads 
General (private) aviation Skiing 
Handguns Smoking 
High school and college football Spray cans 
Home appliances Surgery 
Hunting Swimming  
Large construction (dams, bridges, etc.) Vaccinations 
Motorcycles X-rays 
Note: Taken from Fischhoff et al. (1978). 
Table 5. Levels of Dimensions that can Influence Perceptions of Risk tested by Fischhoff, Slovic 
& Lichtenstein (1978) with Rating Scale. 
 
Level of Dimension 
 
Rating ScalePaP 
Voluntariness 1=voluntary; 7=involuntary 
Immediacy of effect 1=immediate; 7=delayed 
Knowledge about risk (by person exposed to risk) 1=known precisely; 7=not known 
Knowledge about risk (by science) 1=known precisely; 7=not known 
Control over risk 1=uncontrollable; 7=controllable 
Newness 1=new; 7=old 
Chronic-catastrophic 1=chronic; 7=catastrophic 
Common-dread 1=common; 7=dread 
Severity of consequences 1=certain not to be fatal; 7=certain to be 
fatal 
Note: Taken from Fischhoff et al. (1978). 
P
a 
PAll levels of dimension were measured on a 1 to 7 scale. 
 
 Because of the difficulty of the first two sections of the study, perceived benefit and the 
perceived risk to society, participants were given a choice of which section they would complete. 
All participants, 52 women and 24 men, completed the final two sections involving the level of 
risk per activity and the dimension of risk (Fischhoff et al., 1978). 
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 Ultimately, the researchers wanted to determine if there was a correlation between the 
perceived benefit of an activity related to technology and the perceived risk. Overall, as the 
perceived benefit got higher, the perceived risk of the participants was slightly lower (Fischhoff 
et al., 1978). 
 The researchers also discovered that some activities or technologies should be safer. One 
of those activities was pesticides. This research also challenged Starr’s belief that voluntary risk 
was perceived as higher than involuntary risk (Fischhoff et al., 1978).  
  Finally, the nine levels of dimension were highly intercorrelated (Table 6). These 
dimensions were perceived to have an impact on the perception of acceptable risk (Fischhoff et 
al., 1978). 
Table 6. Intercorrelations of the Levels of Dimension that can Influence Perceptions of Risk 












































Voluntariness  0.54* 0.83* 0.75* -0.76* -0.65* 0.55* 0.55* 0.06 
Immediacy   0.78* 0.68* -0.42 -0.63* 0.16 0.25 -0.22 
Know to 
exposed 
   0.87* -0.63* -0.78* 0.35 0.31 -0.22 
Known to 
science 
    -0.60* -0.83* 0.35 0.46 -0.14 
Controllability      0.64* -0.63* -0.64* -0.24 
Newness       -0.46 -0.53* 0.05 
Chronic        0.60* 0.46 
Common         0.63* 
Severity of 
consequences 
         
P
a 
PThe correlations were computed separately for the risk and benefits group and then averaged 
(using Fisher’s Z transformation). 
* p<.001. 
 
 Following this study, additions were made to the questionnaire. Questions about 
traditional attitudes had been added along with word association and scenarios. This is what is 
 
 26
referred to as the psychometric paradigm (Slovic, 1992). According to Slovic, this paradigm has 
assumptions and limitations. The psychometric paradigm makes the assumption that people can 
provide quality answers to difficult questions about risk activities and/or technologies (1992).  
 The limitation to these types of studies is that the results are dependent on many things. 
They are the risk activities and/or technologies studied, the questions asked about these activities 
and/or technologies and the sample of people asked about these activities and/or technologies 
(Slovic, 1992).  
  Slovic points out that this is a cognitive approach and an important assumption in this 
type of research is the subjectivity of it. “Human beings have invented the concept of ‘risk’ to 
help them understand and cope with the dangers and uncertainties of life” (Slovic, 1992, p.119).  
  While scientists and engineers have their own model of risk, so does the general public. 
Often these models, assumptions and assessments are completely different (Slovic, 1992). 
Risk Perception Studies 
 As risk became more prominent, perception studies after Silent Spring looked at 
agriculture’s use of pesticides. In 1965, researchers wanted to determine the general public’s 
concern of pesticide use in agriculture. They conducted interviews with 1075 adults in 
Pennsylvania to determine their perceptions. Overall, they discovered that a large majority of the 
Pennsylvanians were not concerned about pesticides in their food (Bealer & Willits, 1968). 
 Of those interviewed, 24% did not see any danger in eating fruits and vegetables sprayed 
with pesticides. In fact, only 11% believed eating these fruits and vegetables were dangerous. In 
addition, the consumption of meat and milk that incorporated pesticides in their production 
practices was perceived less dangerous than fruits and vegetables (Bealer & Willits, 1968). 
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 Researchers replicated the Bealer and Willits study in Pennsylvania in 1984 to determine 
if any differences in consumer attitudes to pesticides existed. A total of 605 people were 
interviewed by telephone. Comparisons were made to those respondents in the 1965 study that 
represented the 1984 sample. Only respondents of the 1965 study who were primarily 
responsible for buying groceries were used. This reduced the 1965 sample to 728 for comparison 
purposes. Response rate comparisons with respect to the dangers of pesticides of the eliminated 
respondents of the 1965 study and the remaining respondents showed that there were no 
significant differences between these groups (Sachs, Blair, & Richter, 1987). 
 Questions from the 1965 study were selected with permission from the authors and 
repeated verbatim to the 1984 sample. Socio-economic comparisons of both groups revealed that 
they were similar. But comparisons of gender could not be made because the 1965 study did not 
record that data. The 1984 sample was more than 91% female (Sachs, Blair, & Richter, 1987). 
 Overall, a significant increase with the concern of the general public’s attitude toward 
agriculture’s use of pesticides existed. In addition, the 1984 group had more concern about 
pesticides on fruits and vegetables than the 1965 comparison group. An attitude change was also 
noted in the 1984 group with respect to their use of chemical sprays in their gardens. More than 
72% of the 1965 comparison group used chemicals in their gardens while only 35% of the 1984 
group used them (Sachs, Blair, & Richter, 1987).  
 A Cambridge Report study asked more than 1,000 people in the United States in 1987 
and 1989 about the overall environmental and personal threat of additives and pesticides in food 
production. A majority of the respondents felt that it was a clear threat to the overall environment 
and to their personal safety. In 1987, 69% believed it was an environmental threat and 70% 
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believed it was a personal threat. By 1989, that increased to 75% and 78% respectively (Dunlap 
& Scarce, 1991). 
 The general public’s perceptions of pesticides were the focus of another study that was 
part of a tri-state pesticide analysis program in the Northwest. Residents of the states of Oregon, 
Idaho and Washington were interviewed by telephone in 1990 (Dunlap & Beus, 1992).  
 More people believed that pesticides applied on the human food supply were safe. More 
than half (51%) of respondents said that proper use of pesticides on food were very safe or 
somewhat safe while 45% believed that it was either somewhat unsafe or unsafe. However, 
respondents were more concerned about the impact of pesticides on the overall environment and 
the groundwater supply (Dunlap & Beus, 1992).  
 Ironically, a majority of respondents believed that pesticide residues in food were a health 
risk. In addition, 84% believed strongly that fewer pesticides should be used by farmers and food 
processors (Dunlap & Beus, 1992).  
 A study in North Carolina looked at consumer perceptions with respect to purchase 
behavior and consumption. A questionnaire was delivered to 1,860 people at the entrance of 24 
grocery stores. Only 30.5% of the surveys were completed. In addition, most of the respondents 
were female, 59% (Eom, 1994).  
 Each respondent was given a choice on what type of produce they would consume, 
commercially grown food with pesticides or food that was screened for pesticide residue. Each 
type of produce had a price level and a risk level attached to it (Eom, 1994).  
 Only 276 of the 567 respondents gave consistent answers to the questions. This sub-
sample was used throughout the remainder of the study. Approximately 65% of the sub-sample 
stated that they were prepared to buy the food that was screened for pesticide residue despite the 
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fact that it cost more. However, the researcher pointed out potential problems with the study. The 
researcher felt that the intentions of the sub-sample might not correspond with actual 
transactions. Also, other attributes were held constant in the study such as freshness and the 
appearance of the food. In addition, the sample was small and specialized (Eom, 1994). 
In a national survey of public perceptions of food safety, a majority of the people 
believed that chemicals help keep our food supply cheap and abundant (52%). Only 21% of the 
people surveyed disagreed or strongly disagreed. A higher percentage of people (27%) were 
neutral to the issue. However, a majority believed that farmers use more chemicals than 
necessary (47%), compared to only 16% either disagreeing or strongly disagreeing (Molnar, 
Traxler, & Harris, 2002). 
By comparing results from two national surveys in 1986 and 1992 the public seemed 
more supportive of government involvement in agriculture. More people believed in 1992 that 
government involvement helped consumers as opposed to 1986 (Wimberley, Thompson, & 
Lobao, 2002). 
 Both surveys revealed mixed views on agriculture and the environment. While 
consumers were concerned about the affects of agriculture on the environment, only a quarter of 
survey respondents thought that agriculture was a major source of pollution (Harris & Bailey, 
2002). 
 Even though the general public seemed to have a relatively positive perception toward 
agriculture, there were concerns, especially with respect to the environment. Americans 
definitely felt that those in agriculture who polluted the environment should be financially 
penalized (Wimberley & Thompson, 2002). 
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 In a national study conducted by the American Farm Bureau Federation, respondents 
believed that family farmers cared for the environment. Of the people surveyed, 70% believed 
that a large family farm did an excellent job of caring for the environment and 73% gave an 
excellent rating to small family farms. However, there was less trust in a corporation run farm 
with only 19% believing that they cared for the environment (American Farm Bureau Federation, 
1998). 
 There were similar results with respect to the ability of the farmer to produce healthy 
food for the consumer. Of the respondents, 81% believed that a small farm was excellent and 
83% of large family farms were excellent. The large corporation farm received an excellent 
rating from 46% of the respondents (American Farm Bureau Federation, 1998). 
 A large percentage of the people surveyed also believed that farmers cared about the 
quality and the safety of the food produced by them. More than 80% either strongly agreed or 
somewhat agreed with that statement (American Farm Bureau Federation, 1998). 
 When asked about the effectiveness of various occupations in conserving natural 
resources and caring for the environment, farmers received a higher rating than 
environmentalists. Ninety two percent believed that farmers were very effective or somewhat 
effective while 86% gave the same ratings to environmentalist (American Farm Bureau 
Federation, 1998). 
 However, fewer people gave farmers a good rating with respect to water quality and 
chemical use. Only 42% gave farmers an excellent or good rating with respect to taking care of 
the water. In addition, only 33% gave farmers an excellent or good rating with respect to their 
use of chemicals (American Farm Bureau Federation, 1998). 
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 A lot of perception studies began to focus on biotechnology in the 1990’s. A study 
comparing perceptions of biotechnology between European countries and the United States 
showed differences of opinion between them (Gaskell, Bauer, Durant, & Nicholas, 1999). 
 Surveys were sent to approximately 1000 people in the 15 member states of the European 
Union in 1996 and in the United States in 1997. The U. S. survey respondents were significantly 
more supportive of genetically modified crops and genetically modified foods than the European 
respondents. However, there were more opponents than proponents of both genetically modified 
crops and foods in the U. S. and European Union (Gaskell, Bauer, Durant, & Nicholas, 1999). 
 Another study compared perceptions of U. S. and the United Kingdom (U.K.) to 
determine if any differences exist concerning agricultural biotechnology. Both surveys were sent 
in December 2000. The U. K. survey was sent to 9,000 people by e-mail and the U. S. survey 
was sent to 5,200 people by mail. There were 2,568 respondents in the U. K. study and 3,060 
respondents in the U. S. study (Moon & Balasubramanian, 2001).  
 More people in the U. K. (46%) were opposed to genetically modified crops than in the 
U. S. (31%). More people from the U. S. (37%) had yet to develop an opinion of genetically 
modified crops. However, very few people in the U. K. (16%) had not developed an opinion 
(Moon & Balasubramanian, 2001).  
 Consumers in the U. S. were more trusting of the government to keep general food and 
genetically modified foods safe. In the U. S. study 76% of the respondents trusted the 
government with the general food supply while only 48% of the U. K. respondents trusted their 
government. The numbers were much closer for genetically modified foods. In the U. S. study 
25% trusted the government to keep genetically modified foods safe compared to 20% for the U. 
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K. But many more Americans were undecided (35%) as opposed to 16% of the U. K. 
respondents (Moon & Balasubramanian, 2001). 
 The U. K. respondents felt that there were more adverse impacts on the environment due 
to genetically modified foods than Americans. When given the choice, a greater percentage of 
people from the U. K. study would choose non-genetically modified cereal (71%) over 
genetically modified cereal at the same price. Only 44% of Americans would choose the non-
genetically modified cereal over genetically modified cereal at the same price. Also, a greater 
percentage of U. K. respondents were willing to pay a premium price for non-genetically 
modified cereal (56%) as compared to only 37% of people from the U. S. (Moon & 
Balasubramanian, 2001). 
 In another American survey people were asked their opinions about genetically modified 
fish. A large percentage of the respondents (65%) disagreed with the idea of having genetically 
modified fish in fisheries production while 30% agreed. African Americans and adults without a 
high school education had the highest level of disagreement with 78% and 77% respectively 
(Pew Initiative on Food and Biotechnology, 2001, May).   
 Another Pew survey asked questions related to Starlink, the genetically modified corn 
found in the taco shells of certain food companies. Overall, respondents were still confident in 
government regulators 52% to 45% respectively. However, people were still concerned about the 
safety of genetically modified foods (65%). Also, women were more concerned about the safety 
of genetically modified foods than men (Pew Initiative on Food and Biotechnology, 2001, June). 
 A 2004 study using both focus groups and survey research looked at consumer thoughts 
on biotechnology. Consumer attitudes changed after they were informed that many of the 
products in the grocery store were produced using genetic modification. Before learning this, 
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30% of respondents said that genetically modified foods were safe, while 27% said they were 
unsafe. However, after they were told about the products in a store, 48% believed genetically 
modified foods were safe and 25% believed they weren’t (Pew Initiative on Food and 
Biotechnology, 2004). 
 A majority of respondents (55%) opposed the idea of banning genetically modified foods 
while 19% supported a ban. When asked to rate their comfort level with things that were 
genetically modified (on a 0 to 10 scale), respondents were most comfortable with genetically 
modified plants with a mean score of 5.94. People were less comfortable with genetically 
modified animals used for food with a 3.73 mean score (Pew Initiative on Food and 
Biotechnology, 2004). 
Alternative Dispute Resolution 
 Agriculture and forestry has responded to the environmental movement and growing 
negative public perception of their practices in different ways. Alternative dispute resolution 
(ADR) is one method discussed by some. It is sometimes referred to as environmental conflict 
resolution or environmental mediation. Despite the different names, the process is the same. 
Therefore, this paper will refer to this process as ADR. 
Often when people disagree, it is due to values conflict. But just because people disagree 
or have conflicting values doesn’t mean that a conflict over land rights will exist (Bernard, 
1957). Many environmentalists believe in their values and prefer to remain an adversary to the 
group they are protesting. But some in the environmental movement started to believe in 
mediation as a method to solve environmental conflicts (Moss, 1981).  
A number of environmental disputes were settled beginning in the 1970’s through the use 
of ADR. This process can include negotiation, mediation and arbitration. All of these methods 
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can include a third neutral party (Bingham & Delong, 1990). Often this method is used to avoid 
litigation. One of the primary reasons for this is because it is less expensive than litigation, and 
the process is usually faster (Bingham, 1986).  
ADR was first used in the state of Washington in the early 1970’s. It came to fruition 
when the governor asked mediators to help with a protracted dispute over the Snoqualmie River 
flood control dam. By 1984, more than 160 cases of environmental disputes ended up using a 
mediator to solve the conflict. Overall, these cases were very successful (Bingham, 1986). 
Bingham interviewed many of the mediators involved with these cases in order to 
analyze them. Most of the cases were site specific disputes while the remaining cases involved 
environmental policy disputes (1986).  
Very few of these cases involved agriculture or forestry. The six cases associated with 
agriculture involved agriculture land preservation, control of the growth of agriculture along with 
regional planning issues involving agriculture. Four of those cases were policy environmental 
disputes while only two of them were site specific disputes (Bingham, 1986). 
Four of the environmental dispute cases involved timber management with most of them 
being site specific cases. Only two cases involved pesticides with one being site specific and the 
other being a policy dispute (Bingham, 1986). 
While agriculture was not highly involved in ADR, there was support for less 
confrontation within the agricultural community. There was a belief that multiple groups needed 
to work together more often to solve environmental problems (Fernandez, 1984). 
Dr. Louis Fernandez, former chairman of the board of Monsanto, said “The alternatives 
of continued bickering, continued pulling and tugging at the regulatory agencies, and finally, 
continued litigation are simply more expensive than any of us can afford and more time-
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consuming than the public will tolerate.” Fernandez believed that cooperation should be the new 
theme for environmental issues (Fernandez, 1984). 
 UEnvironmental Conflict Models 
There are several models of environmental conflict that can explain political assumptions 
and biases that can have an impact on environmental disputes. These three models are the 
Misunderstanding Model, the Conflicting Interests Model and the Basic Principles Model (Amy, 
1987).  
The Misunderstanding Model assumes that environmental disputes are not based on 
conflicting interests. Instead, they are primarily due to miscommunication or lack of 
understanding. Mediation is considered the best method of solving this dispute since a problem 
really doesn’t exist. Instead, a mediator can identify the common interests among the parties and 
solve the issue (Amy, 1987). 
According to Amy, most mediators do not believe that environmental disputes are often 
about misunderstandings. The Conflicting Interests Model is based on the premise that 
environmental conflicts are inevitable. Each group involved in the environmental dispute has a 
different perspective or interest. The perspective of industry will be different from the 
perspective of an environmental group and/or a government agency. This model considers 
mediation as the best alternative to solving these conflicting interests (1987).  
The Basic Principles Model doesn’t look at conflicting interests. Instead, it looks at 
conflicting values. This becomes more difficult for mediation, because compromising core 
values is often not an option. However, mediation is being used by industry and government in 
an attempt to solve these disputes (Amy, 1987). 
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UADR and Land-Grant Institutions 
Some have proposed that extension educators become more involved with ADR. Some of 
the policy roles suggested by Danielson and Garber involve both content and process roles 
(1994).  
The content roles that extension educators can play during ADR processes are 
“Information Provider” and “Technical Advisor.” As an “Information Provider” the extension 
specialist would provide facts associated with their expertise. As a “Technical Advisor” the 
extension educator could provide assistance to stakeholders with the facts of the dispute 
(Danielson & Garber, 1994).  
The process roles that extension educators can contribute to during the ADR processes 
are “Convener”, “Facilitator” and “Program Developer.” The “Convener” role would require the 
extension educator to start getting stakeholders to participate in a specific issue. The “Facilitator” 
role would require the extension educator to help with the format of the ADR process and to help 
with the basic rules of engagement. The “Program Developer” role for the extension specialist 
would involve the implementation of the plan negotiated and the development of educational 
programming that deals with the issue. While there are some examples of extension personnel 
participating in ADR, the authors felt more training was needed for extension educators 
(Danielson & Garber, 1994). 
Ilvento (1996) also wanted more educators involved in land-grant institutions to become 
more involved with ADR. However, he knew there were challenges. There is reluctance to do 
this because administrative support is lacking. Not until ADR work is recognized by land-grant 
institutions will more educators become involved. Plus, the time necessary to finish an 
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environmental or community dispute is very difficult for a faculty member or extension educator 
to commit to (Ilvento, 1996). 
 UForestry and ADR 
The U. S. Forest Service has used ADR for many years. This began with the 
implementation of the National Forest Management Act (NFMA) in 1976 (Sirmon, Shands, & 
Liggett, 1993). 
Before the NFMA was passed, the Forest Service was a decentralized organization. This 
gave the district rangers, forest supervisors and regional foresters the power to implement 
management decisions. But since 1976, the process is more open to the public and interest 
groups (Sirmon, Shands, & Liggett, 1993).  
While the National Environmental Policy Act (NEPA) of 1969 allowed the general public 
to know what consequences federal action would have on the environment, the general public 
was not a part of the environmental planning process. While there is a need for public 
involvement, a framework for dealing with multiple participants is needed (Sample, 1990). 
Bingham and DeLong believed that the U. S. Forest Service should use ADR in their 
planning process. They thought that ADR would make negotiation more accessible to all 
interested stakeholders and reduce abuse of the negotiation process (Bingham & DeLong, 1990). 
The authors looked at six case studies involving negotiations of national forest plans. A mediator 
was part of five of the six studies and four reached consensus (Bingham & DeLong, 1990). Their 
conclusions were: 
• Communication and cooperation between stakeholders and the U. S. Forest Service were 
improved by direct negotiation. 
• More creative solutions to environmental issues came out of the negotiation process. 
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• The negotiation process has the ability to decrease the chance of future environmental 
conflicts. 
• The planning process can be quicker through negotiation. However, the authors could not 
definitively make this a general conclusion. 
• Because all stakeholders will not agree on every issue, negotiation can be a part of a 
bigger decision-making process. It can eliminate issues of disagreement and forward 
disputed issues onto another decision-making group. 
A continuum was proposed (Figure 3) for predicting the potential for environmental 
conflict. Using this model would determine if a conflict was negotiable using an ADR process 
(Floyd, 1993). 
 
Figure 3. Floyd’s Resource Conflict Model. 
The concept behind the model was simple. The further apart the resource and its use were 
on the continuum, the greater the potential conflict which would reduce the chance for successful 
negotiations. For example, if a mining operation (Geo-commodity) was proposed on the site on a 
protected wildlife area (Preservation Amenity), then the ensuing conflict would be intense. A 
less contentious issue would be a reallocation of land for cattle grazing (Bio-commodity) in place 
of a recreation area (Use Amenity). Using this model could let stakeholders know if an ADR 
process could work (Floyd, 1993). 
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The model was tested in a study of 12 forest resource management cases that were 
negotiated. The cases were representative of all possible resource conflicts on Floyd’s continuum 
(Floyd, Germain, & ter Horst, 1996). There were 76 participants who were surveyed in the study. 
All of these participants were stakeholders involved in the ADR processes. There were 43 
surveys returned, but the follow-up procedures used did not look at non-respondents (Floyd, 
Germain, & ter Horst, 1996).  
Of the 43 respondents, most had a positive experience with the ADR process. Floyd’s 
theory about the distance between the resources and use were consistent with the response of the 
participants. There was a negative correlation with multiple aspects of participant perceptions as 
the distance in Floyd’s continuum increased. In other words, participants were less satisfied with 
ADR processes as the distance on the continuum increased. These participant perception aspects 
tested were outcome effectiveness, efficiency and the soundness of the environmental outcome. 
Other aspects included process effectiveness, efficiency and equity (Floyd, Germain, & ter Horst, 
1996).  
Another study looked at the long term impact of two ADR type agreements in the state of 
Washington. The cases studied were the Timber Fish & Wildlife Agreement (TFW) in 1987 and 
the Chelan Agreement of 1990 (Call, 2005).  
The TFW Agreement began in 1986 with stakeholders from the forest industry, tribes, 
environmental groups and state agencies. The purpose of this mediation process was to 
determine if consensus on forestry practices could be reached (Rochelle & McDonald, 1989).  
The bulk of the process was completed over a six month period that included more than 
100 meetings involving different aspects of forestry practices. By early 1987, an agreement was 
in place for public review. An implementation process was also put into place that included the 
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state legislature. An evaluation component was also part of the agreement to allow for any 
necessary changes in the forestry practices (Rochelle & McDonald, 1989). 
The Chelan Agreement was an attempt to get water resource disputes out of the 
courtroom and into an ADR type process. More than 160 people representing seven stakeholder 
groups were involved in the process. While the timber industry was not a part of this process, 
agriculture was (Fiske, 1995).  
Goals of the Chelan Agreement included an increase in the productivity of wildlife and 
fish, a comprehensive conservation program and the development of a water rights system. 
While an agreement was mediated within a year (Fiske, 1995), the implementation process was 
more difficult (Call, 2005).  
The study used partially structured interviews of participants of both agreements to 
determine the effectiveness of each process. The participants were asked about the circumstances 
leading up to the negotiation process, the ADR type process and the implementation process 
(Call, 2005).  
Perhaps the biggest difference between both agreements was the leadership, or lack of, 
during the implementation process. Following the TFW Agreement, stakeholders representing all 
interests of the agreement lobbied state legislators as a single group for implementation support. 
However, support for the Chelan Agreement among the stakeholders had diminished. Which 
meant their recommendations did not have the same impact as the TFW Agreement. Therefore, 
the recommendations were not written into the legislation (Call, 2005). 
Participants of the study also identified certain mediation skills that contributed to the 
effectiveness of both processes (Call, 2005). They were: 
• Showing no bias toward any stakeholder group. 
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• Leading participants to be more creative with their solutions. 
• The organization and coordination of multiple issues during the same time period. 
• Very knowledgeable and understanding of the intricacies of each issue. 
• Excellent listener. 
• Ability to find solutions to difficult problems. 
 UFederal Involvement in ADR 
In 1990, the Administrative Dispute Resolution Act allowed federal agencies to pursue 
alternative methods of resolving disputes. ADR was one of the processes that could be used, but 
rarely is (Schumaker, O'Laughlin, & Freemuth, 1997).  
A study of six federal agencies was done to discover why ADR is not used (Schumaker, 
O'Laughlin, & Freemuth, 1997). The agencies involved were: 
• U. S. Fish and Wildlife Service 
• National Park Service 
• USDA Forest Service 
• USDI Bureau of Land Management 
• National Marine Fisheries Service 
• U. S. Environmental Protection Agency 
Questionnaires were sent to a random sample of 3,014 employees of the six agencies 
represented in the study. There were 1,962 responses to the survey. While a majority of the 
respondents said they were interested in using ADR, most were unaware of the policies and 




Today, the U.S. Department of Agriculture (USDA) has the Agricultural Mediation 
Program. The primary objective of the program is to help agricultural producers with credit 
disputes (U.S. Department of Agriculture, 2005). Other areas of dispute are: 
• Farm loans 
• Price supports 
• Wetland determinations 
• Conservation compliance 
• Conservation Reserve Program (CRP) payment eligibility and/or limitations 
 U se of ADR by Scientists 
There has been a call for better communication with environmental groups for scientists 
using ADR type processes for many years. But there are many scientists who are surprised when 
decisions are made without all of the facts (Tschirley, 1980).  
Despite the scientific evidence to support the safe use of the pesticide 2,4,5-T, there were 
many people who still believed that the risk was too high. Why? Because the dispute resolution 
process did not begin until 10 years after its safety was first questioned (Tschirley, 1980).  
Tschirley believed that many scientists don’t understand that many decisions are made 
without all of the facts. But many scientists believe that it will not happen again. Tschirley had a 
clear message for those who thought this way. “If I have described some of you, or all of you, let 
me hasten to say that you would be well advised to take off your white lab coat and start mixing 
with people who live in the real world” (1980, p. 164). 
However, it does not look as if many scientists took Tschirley’s advice. Many working 
groups deal with agricultural and forestry environmental issues. But many of these working 
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groups do not have many scientists. Apparently, many are not willing to work with managers, 
policy-makers and public interest groups (Svejcar, 1996). 
Svejcar also believed that a scientist’s research could benefit from participation in these 
groups. Listening to alternative points of views could set research priorities and expand the 
research focus of a program. This could make a scientist’s research more applicable (Svejcar, 
1996). 
 UAgriculture’s Use of ADR 
Agriculture has not used ADR type processes as often as the forest industry. One case 
where agriculture used ADR was in Ohio involving storage and treatment of manure in livestock 
operations (Lewis, 2002).  
State legislation transferred the regulatory authority to the Ohio Department of 
Agriculture. Previously, the Ohio Environmental Protection Agency regulated these large 
livestock facilities. The legislation mandated a set of administrative rules. From June to 
December 2001 stakeholders representing government, livestock production and environmental 
groups worked on a set of regulatory procedures (Lewis, 2002). 
After going through a legal and public review, the recommendations were approved in 
June 2002. Most of the participants believed that the process was successful (Lewis, 2002). 
A case that had mixed results was the National Environmental Dialogue on Pork 
Production (NEDPP) in 1997. The NEDPP was equally financed by the National Pork Producers 
Council, the Environmental Protection Agency (EPA) and USDA. The process began when 
America’s Clean Water Foundation wanted to address environmental issues with hog production 
and processing (Primack, 1998).  
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The reason the results were mixed is because some stakeholders left the table. The 
Environmental Defense Fund (EDF) and the Natural Resources Defense Council (NRDC) 
withdrew from the process after the first meeting (Primack, 1998).  
After eight months, in which the group participated in meetings and farm and research 
facility visits, the process was completed. An environmental framework for pork production 
facilities was now in place to use as a guide for regulatory agencies (Primack, 1998).  
Another case study in Canada involved an ADR type process when the Alberta 
Agriculture, Food and Rural Development department wanted legislative regulations for the 
livestock industry. The impetus for this legislation was the public concern with the 
environmental impacts to the water supply created by this industry (Canadian Forum on Civil 
Justice, n.d.).  
There was a “Code of Practice” within the industry that was supposed to address these 
issues, but it was not regulated by the government. Therefore, the government started the ADR 
process by contacting all of the stakeholder groups they wanted involved. Each stakeholder 
group selected representatives which were approved by the Minister of the Alberta Department 
of Agriculture, Food and Rural Development (Canadian Forum on Civil Justice, n.d.). 
 Once the stakeholders met, they decided whether or not other stakeholder groups should 
be involved in the process. The stakeholder groups involved included members of various animal 
industries, government and environmental groups (Canadian Forum on Civil Justice, n.d.).  
Overall, the process went well. However, the details of the “Standards Document” were 
eventually turned over to a group of experts. The document included specific details about the 
storage, transportation and application of manure in these livestock operations. It also had details 
about the construction of the confined feeding facilities. The expert recommendations had to be 
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based on science. The process would have stopped at this point, but the ground rules of the ADR 
type process allowed for an “agree to disagree” moment within the group. This allowed the 
process to move forward (Canadian Forum on Civil Justice, n.d.). 
After the public participation process was completed, a “Standards Document” was 
delivered to the Minister of the Alberta Department of Agriculture, Food and Rural 
Development. Even though there was some disagreement on the final document among 
stakeholders, the process was able to move forward. “Going to the Minister without total 
agreement on all these isolated issues is better than requiring total consensus on everything, and 
not being able to supply the Minister with any sort of recommendation” (Canadian Forum on 
Civil Justice, n.d.). 
Risk Communications 
  Risk communications is another method that many organizations and government 
agencies have used to address environmental risk. Bad communications of risk is a primary 
contributor to environmental conflict (Daggett, 1989).  
 According to Daggett (1989), steps need to be taken to improve risk communications. 
One of the problems with this practice is what communicators overlook. Risk deals with more 
than just hazards, it also deals with outrage. “Outrage is everything that is relevant about a risk 
except how likely it is to be harmful” (Sandman, 1989 p. 45). 
 Some people involved in agriculture and forestry have called for risk communications in 
their industry. They believed it was a way to overcome the criticism that agriculture and forestry 
have received with respect to the environment (McMahon, 1992).  
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 Guidelines for effective risk communications were drawn up for the chemical industry in 
the late 1980’s. Many federal, state and local laws have made the chemical industry more open to 
the public (Covello, Sandman, & Slovic, 1989). 
 Seven rules were developed to enhance the risk communications abilities of chemical 
plant managers. The first rule was to “accept and involve the public as a legitimate partner” (p. 
302). It is important to understand that the public can participate in the decisions that can impact 
their lives. Ultimately, the public should be well informed (Covello, Sandman, & Slovic, 1989). 
 The second rule was to “plan carefully and evaluate performance” (p. 302). You cannot 
communicate the same way to every audience. Careful planning must take place to be effective. 
The third rule was to “listen to your audience” (p. 302). Trust, credibility, competence, fairness, 
caring and compassion were more of a concern to people. It is important to listen to people so 
they will eventually listen to you (Covello, Sandman, & Slovic, 1989). 
 The fourth rule was to “be honest, frank and open” (p. 303). Your trust has to be earned. 
You cannot ask the public to trust you. The more you share information with people, the more 
likely they will begin to trust you. The fifth rule was to “coordinate and collaborate with other 
credible sources” (p. 303). If your issue deals with other agencies and/or organizations then you 
should work with them throughout the process. Working with an associate group can help the 
overall process (Covello, Sandman, & Slovic, 1989). 
 The sixth rule was to “meet the needs of the media” (p. 303). The media can set the 
agenda and help determine the outcome of a risk situation if not handled properly. The seventh 
rule was to “speak clearly and with compassion” (p. 304). Clear, concise language is important to 
communicating effectively to the public (Covello et al., 1989). 
 
 47
 Just as important as to how well people communicate in environmental risk situations is 
what action is being implemented. Often the actions taken in an environmental risk situation 
speak louder than words to the general public. Also with respect to the chemical industry, the 
authors emphasize the importance of addressing these issues on the local level (Covello et al., 
1989).  
 Sandman believes that industries would better serve themselves by focusing on 
stakeholder relations. He rhetorically asks if an organization can do too much stakeholder 
relations. However, many organizations do not and instead concentrate on public relations 
(Sandman, 2003). 
Stakeholders 
 If agriculture is going to relate to stakeholders, we need to know who a stakeholder is. In 
the business world, Freeman defines a stakeholder as “…any group or individual who can affect 
or is affected by the achievement of an organization’s purpose” (Freeman, 1984 p. 53). 
 Many businesses have learned to think of people in their communities as stakeholders. 
People in communities want a clean and safe environment and community stakeholders can 
impact decisions made by a company. If a company violates the values and identity of a 
community, the psychological contract between the community and the company has been 
broken. This can damage the company’s reputation (Burke, 1999).  
 A company’s reputation can have an impact on their ability to become an employer of 
choice in their community. Similar to some of the principles in risk communications, it is 
important to become a trusting neighbor to the community (Burke, 1999). 
 The key is to keep groups or people involved that can potentially affect you or your 
business. This is why Freeman’s (1984) definition of a stakeholder is so broad. Freeman 
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proposed a Stakeholder Management Theory to give organizations a better concept of their 
stakeholders.  
 The framework for his theory was broken down into three levels. The first level was the 
“rational level” in which organizations determine who their stakeholders are. This was done 
through a mapping process where the stakeholders and their relationships to the organization 
were mapped out (Freeman, 1984). 
 The second level of the theory was the process level. This was where an organization had 
to understand its operating procedures so it knows how to manage its stakeholder relationships. 
They need to know how their processes interact with the community stakeholders (Freeman, 
1984). 
 The final portion of the theory was the transactional level. This was how management 
and stakeholders interact. This interaction between stakeholders and management could have a 
big impact on the organization’s stakeholder relations (Freeman, 1984).  
 Freeman was the first to recognize the importance of these stakeholders in the business 
setting. Others have tried to expand on his theory. Clement (2005) developed five lessons for 
today’s businesses. They are: 
• The pressure to respond to stakeholders is increasing. 
• Laws and regulations are a basis for business to respond to stakeholders. 
• Executives are more influenced by social pressures when they make decisions. 
• Powerful stakeholders are treated with respect. 
• Addressing the concerns of the stakeholders can help the bottom line. 
Merck is a large pharmaceutical company that has believed in corporate responsibility 
and stakeholders for decades. They have incorporated an entire communications division 
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dedicated to external stakeholders. The purpose of this unit is to communicate to specific 
stakeholder groups about the corporate responsibility activities that Merck is involved with. The 
ultimate focus is to show these stakeholders that they are dedicated to improving healthcare 
throughout the world (Kohn, 2004). 
The social performance of a company can have an impact on profits. In a national survey, 
47% of consumers said they would be much more likely to do business with an organization that 
is socially responsible. However, they would do this only if companies are offering equal 
products/services. A large percentage of consumers (57%) would punish a business if they were 
not socially responsible by not buying from that company (Gildea, 1994). 
Sandman (2003) believes that public relations and stakeholder relations are at odds with 
each other. He uses the example of genetically modified foods. If the issue had been handled 
through stakeholder relations perspective, then industry would have addressed the issue honestly 
and respectfully. If done from a public relations perspective, industry will ignore the controversy 
and deliver one-sided messages through the media. This doesn’t mean that a public relations 
tactic is not a good one. Sandman admits that using a public relations strategy most probably 
quickened market penetration for the genetically modified food industry. But it shows how both 
methods are different, and should be approached that way. 
Land-Grant Public Relations 
Land-grant institutions have used public relations efforts for decades to promote 
agriculture through cooperative extension service programs and agricultural research. Past 
studies of land-grant communications efforts have primarily looked at agricultural news releases.  
A study in Arkansas was conducted to evaluate the interest in and use of a weekly radio 
program on agricultural research. In January 1992, the 40 radio stations that received the 
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University of Arkansas Agricultural Experiment Station’s weekly radio program entitled, 
“What’s New in Agriculture,” were sent a mail survey. The program served as a resource for 
science news and information on various subjects. Examples of topics discussed on the program 
were crop breeding, biological control, genetic engineering, precision farming and marketing 
trends (Barclay, 1997). 
Twenty-four (60%) of the 40 radio stations returned the survey. Most of the responding 
stations (17) were located in towns of 20,000 people or less. Only two of the stations were from 
cities with a population of 70,000 or more. Most of the participants identified themselves as 
general managers or news directors. Most of the respondents (90%) indicated that they used the 
program each week, with most of the respondents (16) rating the programming as good, while 
some (4) rated it as excellent (Barclay, 1997). 
A study of the print news supplied to newspapers by the University of Idaho Agricultural 
Communications Center showed good use of these materials. In 1983, each print news release 
sent by communications averaged 5.7 appearances in 27 newspapers around the state. Non-
agricultural news, such as food preparation and housing topics had wider use than agriculture 
research stories (Fritz, 1985). 
Another study in 1986 by Idaho Agricultural Communications, surveyed newspaper 
editors and broadcast news directors to evaluate their “Ag News” releases. Sixty-seven percent 
of daily newspapers and 62% of weekly newspapers used two or more releases per month. 
Almost all of the radio stations (88%) used two or more releases per month with 37% using more 
than one release per week. The percentage of television stations using two or three releases per 
month was 67% (Fritz, 1987). 
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Both daily and weekly newspapers printed more stories on meeting announcements in 
their areas and practical information for agriculture producers. Radio stations used more stories 
on meeting announcements and news on the farm economy. Television stations used consumer 
news the most and stories on the farm economy (Fritz, 1987). 
Texas A&M University’s Department of Agricultural Communications was the focus of 
another study on Video News Releases (VNRs). Five to ten VNRs were produced every month 
and sent to 26 television outlets - commercial television stations in the Southwest, agricultural 
programs and television news feeds. A survey was mailed to all 26 outlets with a 92.3% return 
rate. Sixteen (66%) stated the program on which Texas A&M VNRs aired was predominantly 
news-oriented, with the remaining eight (34%) stating the program was predominantly 
agriculture related. VNRs were aired mainly on weekdays (75% of the time) and in the morning 
(29.1% of the time), although several stations did air VNRs at other, more highly watched times 
of day, primarily at noon (20.8%) and at 5:00 p.m. (25%). 
From a list of 16 story topic categories, television outlet decision-makers ranked from 
one to ten, with “1” being “most likely” and “10" being “least likely,” which story topics their 
outlet would be most likely to air. “Nutrition and/or personal health” emerged as the most likely 
topic category with “production agriculture” close behind. The two least likely topic areas to be 
aired were “forestry” and “marine issues” (Telg, 1992). 
The Louisiana State University Agricultural Center (LSU AgCenter) Communications 
news releases were the focus of another study. The purpose was to determine the effectiveness of 
the communications effort and the media awareness and importance of LSU AgCenter programs 
and research topics (Soileau & Kotrlik, 2004).  
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Three census surveys were sent to all mass media entities (newspaper, radio and 
television) who subscribed to the LSU AgCenter services. The results showed that the newspaper 
and television services were more effective in terms of their usage by media (Soileau & Kotrlik, 
2004).  
Almost 95% of the newspapers in the state used the “Consumer Related” materials from 
LSU AgCenter Communications and more than 86% used the “Time Sensitive” service. All nine 
of the television stations using the service said they used the video news release (VNR) sent 
every week. More than 66% used the gardening segment produced every week by LSU 
AgCenter Communications. The radio news service was used by 75% of the radio stations who 
responded to the survey (Soileau & Kotrlik, 2004). 
Conservation 
Some of the research promoted by land-grant institutions in their public relations efforts 
has addressed environmental issues. This has also had an impact on legislation. While pesticide 
use was the focus of Carson’s book, overall concern about the environment was the outcome. In 
the 1980’s agricultural research looked at other environmental issues other than pesticides. The 
1985 farm bill showed an enormous commitment to reducing soil erosion (Myers, 1988).  
Passage of the 1985 Food Security Act (FSA) affected millions of acres of cropland. The 
Conservation Reserve Program (CRP) within the FSA wanted to take 40 to 45 million acres of 
cropland out of production. Acreage susceptible to high levels of erosion would be converted to 
grasslands and forests. According to Myers (1988), four things created this change in agricultural 
policy. They were: 
• Studies conducted by the Soil Conservation Service said there needed to be more 
consistency with concern to soil and water conservation among USDA programs. 
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• Public concerns about the impacts of soil erosion. 
• A conservation coalition of 30 conservation groups spoke as one during the 1985 
farm bill hearings. 
• Congress was aware that the general public believed that soil erosion was a 
national problem. 
But the agricultural community did not reach the lofty goals of CRP because of the costs 
involved (Daft, 1988). The criteria for eligibility were expanded to include more acreage with the 
hopes of getting more response, but costs were still the primary issue (Reichelderfer, 1988). 
The 1990 Farm Bill marked a change in environmental priorities compared to the 1985 
bill. This change made it obvious that environmentalists had gained more clout in agricultural 
policy (Zinn & Blodgett, 1994).  
No longer was erosion control the primary focus of the farm bill. Instead, water quality, 
wetlands protection, pesticide use, non-point source pollution, water supply and protection of 
privacy rights were all part of this legislation (Zinn & Blodgett, 1994).  
A big environmental question for agriculture during lobbying efforts of the 1996 Farm 
Bill was funding extensions of the original Conservation Reserve Program (CRP). A total of 36.4 
million acres were impacted by this (Hassebrook, 1996). 
A number of conservation programs were consolidated. The new program was called the 
Environmental Quality Incentives Program (EQUIP) which had more than twice the funds 
available with mandatory annual payments of $200 million. Ecosystem and watershed projects 
were also made available within EQUIP (Hassebrook, 1996). 
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Other issues that emerged since the passage of the 1996 Farm Bill were carbon 
sequestering, global climate issues, grassland restoration and energy production from biomass 
(Becker & Womach, 2002). 
Similar to previous agriculture legislation, the 2002 Farm Bill has many changes 
concerning the environment (Natural Resources Conservation Service, 2002).  The following is a 
list of all of the conservation programs: 
• Conservation of Private Grazing Land Program (CPGL) – addresses natural 
resources issues of private grazing land around rural communities that are 
dependent on these lands. This program is voluntary. 
• Conservation Security Program – A technical assistance program that addresses 
conservation and environmental issues on Tribal and private lands. This incentive 
program rewards producers who are good stewards of their land. 
• Environmental Quality Incentives Program (EQUIP) – This is a voluntary 
conservation program allowing farmers and ranchers to receive technical 
assistance for implementing structural and management conservation practices on 
land deemed eligible. 
• Farmland Protection Program – Another voluntary program for farmers and 
ranchers. The program helps them keep their agricultural land and provides 
payments to government and non-governmental agencies to purchase 
conservation easements. 
• National Natural Resources Conservation Foundation (NNRCF) – The NNRCF is 




• Resource Conservation and Development Program (RC&D) - This is community 
development program designed to improve the quality of life of communities 
through natural resource conservation.  
• Wetlands Reserve Program (WRP) – A voluntary technical and financial 
assistance program to provide landowners incentives to enhance wetlands. The 
issues addressed in these wetlands are wildlife habitat, soil and water. 
• Wildlife Habitat Incentives Program (WHIP) – This program is designed to create 
quality wildlife habitat. This is a voluntary technical and financial assistance 
program that can help landowners develop upland, wetland, riparian and aquatic 
habitat areas on their property. 
 Along with pesticide use, conservation issues in agriculture remain very important. In 
fact, conservation will continue to be a primary focus of agriculture in the future.  
For example, the LSU AgCenter has been conducting agricultural research on 
conservation methods designed to improve the environment for many years (Boquet, 
Hutchinson, & Paxton, 2003). Conservation techniques are currently being used in numerous 
crops throughout the state. 
The LSU AgCenter is also attempting to address environmental concerns within 
agriculture through its Louisiana Master Farmer program. The program, which began in 2001, is 
attempting to help agricultural producers voluntarily address environmental concerns like soil 
erosion (Louisiana State University Agricultural Center, 2005). 
Agricultural Leadership 
Agriculture has also tried to become more active with communities and public policy, 
like conservation legislation within the Farm Bill, through the use of agricultural leadership 
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programs. The genesis of the agriculture leadership program began at Michigan State University 
in the 1950’s. A number of faculty and administrators within the university and the Cooperative 
Extension Service began to look at the concept of agriculture leadership (Miller, 1976). 
Dr. Arthur Mauch, an agricultural economics professor at Michigan State University, 
conducted workshops that addressed public policy in agricultural production, community affairs, 
marketing and international development. Dr. Paul A. Miller, the Michigan Cooperative 
Extension Service Director, wanted highly trained individuals involved with agriculture to 
understand rural public policy issues (Miller, 1976).  
The Dean of the Michigan State University College of Agriculture and Natural 
Resources, Dr. Thomas K. Cowden, wanted a “Committee of 100” statewide agricultural leaders 
capable of conducting seminars on current agricultural issues. A number of faculty members of 
the Department of Agricultural Economics created a proposed leadership development program 
(Miller, 1976).  
That proposal led to the W.K. Kellogg Foundation’s agriculture leadership program in 
1965 at Michigan State University. The Kellogg Farmers Study Program (KFSP) in Michigan 
had 150 farmers participate from 1965-1972 (Miller, 1976). 
KFSP had two major goals. They wanted farmers to understand economic, political and 
social aspects of American society and how these issues have an impact on agriculture and rural 
communities (Miller, 1976). There were six objectives designed to achieve these goals. They 
were: 
1. Encourage participants to identify problems facing today’s society and analyze 
potential solutions. It was believed that participants should be well versed in 
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social science and humanities topics such as political science, sociology, world 
religions, economics, education and history. 
2. Development of problem analysis skills. This included skills in communication, 
debate, speaking, writing and critical thinking. 
3. Developing the open-mindedness of the participants through their ability to think 
critically about issues. 
4. Increased knowledge of public issues that can have an impact on agriculture and 
rural communities. They wanted participants to know more about the structure of 
local, state, national and international political institutions and the political affairs 
associated with those institutions. They also wanted to know agriculture and non-
agriculture policy alternatives. 
5. To provide farmers with the tools and skills necessary to assume leadership 
positions in agriculture and within their communities.  
6. To create an atmosphere for life-long learning for all participants. 
The program expanded in the early 1970’s to California, Montana and Pennsylvania (W. 
K. Kellogg Foundation [WKKF], 2001). The Pennsylvania program lasted for seven years from 
1971 to 1977 and had 259 graduates. Originally known as the Pennsylvania Public Affairs 
Leadership Program, it suspended and later re-emerged in 1983 as the Pennsylvania Rural 
Leadership Program (Dunbar, 2004). 
The California Agricultural Leadership Program (CALP) began in 1970 and has almost 
1,000 graduates. Today the program is assisted by four California universities: the University of 
California at Davis, California State University at Fresno, California State Polytechnic 
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University at Pomona and California Polytechnic State University at San Luis Obispo (California 
Agricultural Leadership Foundation, 2005).  
Other agriculture leadership programs like Nebraska’s Leadership Education/Action 
Development (LEAD) Program have touted the effectiveness of this effort. Many graduates were 
appointed to state gubernatorial boards and commissions and elected to producer, educational 
and professional offices (Horner, 1984). 
Today, the International Association of Programs for Agricultural Leadership (IAPAL) 
has 40 programs associated with agricultural and rural community leadership. These programs 
represent agriculturists and rural communities within many states in the U.S. and other countries 
(IAPAL, 2004). The KFSP has also had “spin off” programs such as the Family Community 
Leadership Programs (FCL), which directed its attention towards women and how they can 
address public affairs issues (WKKF, 2004).  
Some question whether or not leadership programs in general are worthwhile. Townsend 
discusses the difference in one-shot programs and long term programs. Based on the research, it 
appears that short programs can only provide awareness as opposed to long term programs which 
can create behavior change among participants (Townsend, 2002).  
Rohs says that many leadership educators should look at the Return on Investment (ROI) 
for their programs. Similar to training and development in the human resource development 
field, he believes that sponsors and administrators involved with leadership development 
programs will soon ask for ROI information (Rohs, 2004). 
Determining the amount of output performance and developing strategies to collect data 
that isolates the impact of a leadership program are important. Perhaps most challenging is 
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converting the data collected into a monetary value. Calculating the costs involved with the 
program is the final step (Rohs, 2004). 
Rohs looked at ROI with the Georgia Southern Extension Leadership 
Development/Managerial Assessment of Proficiency (SELD/MAP) program. SELD was a 
competency-based program designed to enhance the skills of individuals and groups in 
Cooperative Extension. MAP was the assessment portion of the SELD program.  
Data was collected from University of Georgia Cooperative Extension Service employees 
hired between 1995 and 2001 that had completed their probation period. Two groups were 
compared to each other to isolate the effects of the training. There were new employees that had 
not completed the SELD/MAP program and employees that had completed the program.  
The employee turnover rates of both groups were used as a basis for calculating the 
program benefits. The monetary value of losing an employee was attached to each group which 
would eventually be used to calculate the benefit cost ratio.  
Finally, the total program costs were calculated. This included things like program 
design, material, facilities and salary costs. The ROI was calculated and it showed that for every 
dollar spent, there was a $3.86 in benefits. In addition, for every dollar invested, this included the 
program costs; there was a $2.86 program return in net benefits (Rohs, 2004).  
However, agriculture and rural leadership development programs have not done this type 
of evaluation of their programs. Three rural/community development leadership programs used 
qualitative and quantitative measures to evaluate their programs. 
In 1986, the Georgia Cooperative Extension Service implemented its Community 
Leadership Program in 76 counties across the state. An impact assessment was done using a 
questionnaire (Langone, 1992).  
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In five years, more than 2,500 people had participated in the program. But the 
questionnaire, which included open-ended and closed-ended questions, was only distributed to 
the county directors and county agents who participated in the program.  
There was a lot of positive feedback about the program. Respondents stated that the 
program had a positive impact on the counties, residents and the local Extension Service. They 
also cited increased visibility of the local Extension staff and greater involvement of participants 
in local and state affairs. In fact, more than 100 program participants ran for local and state 
political offices (Langone, 1992).  
In Ohio, multiple methods were used to evaluate community leadership programs in 
seven counties. A Leadership Practices Inventory (LPI) was used to look at the leadership 
practices of participants before and after the program. Qualitative data was collected using face-
to-face interviews with the program directors and focus group interviews with community 
leadership program alumni (Earnest, 1996).  
Program directors cited many benefits like increased community awareness and more 
development of local leaders. They also suggested ways to improve future classes within the 
program. 
The LPI used pre and post measurements of participants for variables like challenging the 
process and enabling others to act. In the focus groups, alumni cited a number of benefits like 
improved communication skills, networking within the community and a broad perspective on 
issues. They also cited an increased knowledge of government (Earnest, 1996).  
The Wisconsin Rural Leadership Program (WRLP) was the focus of another study. The 
researchers wanted to know if participants learned from the program and what relationships 
existed, if any, that could influence participant development. They also looked at the influence 
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WRLP had on alumni participation in civic and community activities (Dhanakumar, Rossing, & 
Campbell, 1996). 
Graduates of the program were surveyed to determine how they would rate different 
aspects of the program. Telephone and face-to-face interviews were also conducted to look at 
community activities. A number of major themes emerged from the study: 
1. An increase in knowledge of public issues and how it can impact their 
community. However, age was a factor. Younger alumni had a higher rating for 
the value of the program. 
2. When alumni place more attention on public issues beyond their community, they 
had a greater satisfaction level with the program. Once again, younger alumni had 
a higher satisfaction level than older alumni. 
3. Participants who increased their communication knowledge and skills the most 
were more likely to pursue public office.  
4. Along with communication skills, other factors that influenced participants to 
pursue public officer were networking abilities and knowledge of public affairs. 
5. More civic and community developments occurred at the local level when 
program participants showed greater ability to communicate and network with 
others within their community. 
6. When alumni showed more confidence they could make a difference and were 
actively involved in public issues, more civic and community development 
progress was seen outside the local community.  
7. There were a number of factors that were positively related to getting other people 
involved in community issues. They were involvement in public issues, 
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communication skills, networking with other community leaders and attention to 
public affairs. 
8. Also those who were more knowledgeable of public issues outside of their 
communities were more likely to increase the leadership abilities of others. 
The first study conducted on an agriculture leadership program was in 1969 when Rothert 
(1969) looked at the leadership knowledge and attitudes of participants in the Michigan program. 
Using a pretest-posttest, non-equivalent control group design – people with lower levels of 
education gained the most from the program.  
In 1976, the W. K. Kellogg Foundation wanted to look at the four original agricultural 
leadership programs. They got Washington State University researchers to study each program 
(Howell, Weir, & Cook, 1982). 
The Pennsylvania program had one, two and three-year programs. The goals of the two 
and three-year Pennsylvania program were focus of the study. Pre and posttest surveys were 
given to participants. A one-year program comparison group was available to determine what 
effects took place. The study showed that two and three-year program participants were more 
active in public affairs and economic organizations compared to those who participated in the 
one-year program (Howell, Weir, & Cook, 1982).  
An increase in leadership and problem solving skills were evident along with an increase 
in confidence. The study also showed that program participants were more involved with 
organizations that had legislative authority as opposed to non-governmental organizations 
(Howell, Weir, & Cook, 1982). 
The goals of the Montana program was to increase participants activities in public affairs, 
enhance their leadership and problem solving skills, and increase interest in public affairs 
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programming at the land-grant institution. A pretest posttest design was used to evaluate the 
public affairs goal of the program. Self-assessments of the participants were used to analyze the 
leadership and problem solving skills. The results showed an increase in participation on all 
levels of public service. The largest gains were in government organizations. The results of the 
second goal of enhancing leadership and problem solving skills showed moderate gains (Howell 
et al., 1982). 
The results of the three-year Michigan program were similar to the Pennsylvania group. 
The pretest posttest data showed increased participation in public affairs organizations, in 
particular governmental organizations. The self assessments had a moderated positive effect on 
their problem solving and leadership skills. Overall, the program had a positive impact on 
participants’ interest and advancement in public affairs, confidence, independence, growth and 
self-worth (Howell et al., 1982).  
Finally, the two-year California Leadership Program (CALP) was studied. Similar to the 
other programs the pretest posttest data showed an increase in governmental and non-
governmental public service organizations. Similar to the other programs, improvement in 
leadership and problem-solving skills were also cited. Overall, the respondents felt the program 
had a positive impact on their careers (Howell et al., 1982). 
Another assessment of CALP was conducted in the early 1990’s. Graduates of the 
program (565) from 1983 to 1990 were surveyed. Qualitative data was also collected through 
interviews with 38 of the graduates (Whent & Leising, 1992).  
The respondents gave pre and post-measures on three areas: program objective, family 
and peer relationships and leadership. The results revealed that graduates with less education, 
high school or technical school, received greater impact from the program in all three areas.  
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The interviews showed that graduates had an increase in their awareness of global issues, 
agricultural issues, leadership, and communications skills. Interviewees said that there should be 
less lecture style seminars and more participation by class members during sessions. Despite 
citing improved communication skills, many thought more development in communications, 
public speaking and written communications was necessary (Whent & Leising, 1992).  
Similar to the CALP study, graduates of six Oklahoma Agricultural Leadership Program 
(OALP) classes gave pre and post-measures through a survey. The results were similar to other 
studies (Lee-Cooper & Weeks, 1995). 
Graduates felt that the program had a positive impact on their leadership skills, ability to 
network with others, and confidence in expressing their opinions. A large number of graduates 
were involved in community voluntary associations, but more were involved with agricultural 
and civic organizations (Lee-Cooper & Weeks, 1995).  
Another study looked at an agriculture leadership program and how it contributed to rural 
community development. The study also sought to find out if participants became active in their 
communities. A survey was sent to all graduates of the program from 1982 to 2001. Face-to-face 
interviews with eight of the participants were also conducted (Kelsey & Wall, 2003). 
Based on the survey, the respondents felt the program did a good job of developing them 
as leaders. However, the interview responses showed mixed results. Some of the interviewees 
felt the program did a good job of showing them how to implement change. While others felt 
they did not improve their knowledge of community needs.  
The survey respondents felt that they were taking an active role in improving their 
communities. Once again, the interviewees had mixed results. Many said they had not become as 
active in their communities as they should. One felt the program stressed more involvement in 
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the state level as opposed to the community level. However, some had become more active in 
their communities and credited the program. All of the interviewees felt that networking among 
fellow members was the most important outcome of the program (Kelsey & Wall, 2003).  
Summary 
From pesticides to biotechnology, agriculture has reacted in many different ways to the 
changing environmental perceptions of the general public. Agricultural leadership development 
programs have been an important aspect of this process. They are designed to get farmers, 
ranchers and foresters more involved with public policy and their communities. But is that 
enough? 
It is important to know the perceptions of the stakeholders in a farmer’s community, but 
who are the real stakeholders? If stakeholder relations is the evolution of risk communication, 
then agriculture needs to identify their stakeholders. In addition, they need to determine what 
those stakeholders think about how they take care of environmental issues.  
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CHAPTER THREE: METHODOLOGY 
Population and Sample 
This study was designed to gather information from three populations using two 
researcher designed instruments. A modified Delphi was used for the first population and a 
researcher designed survey was used for the second and third populations.  
UDelphi Population 
The first target population was Louisiana cotton, rice, soybean and sugarcane farmers. A 
purposeful sample of this population was used to identify stakeholders of Louisiana cotton, rice, 
soybean and sugarcane farmers.  
According to Scheele (2002), specific rules do not exist for creating a panel of experts for 
a Delphi study. The Delphi method is a qualitative research technique that gathers data from 
groups in a structured manner (Fontana & Frey, 2000). This procedure allows the researcher to 
pool experts to gather their collective knowledge (Helmer & Rescher, 1959). The alumni of the 
Louisiana State University Agricultural Center’s Agriculture Leadership Development Program 
(ALDP) and members of their respective commodity groups (cotton, rice, soybean and 
sugarcane) are considered the experts for identifying their stakeholders. 
The sampling plan for the Delphi incorporated the commodity group leaders of the 
Louisiana Cotton Association, Louisiana Rice Growers Association, Louisiana Soybean 
Association and American Sugar Cane League. Each commodity group leader was given a list of 
graduates from ALDP whose primary crop is representative of their respective commodity 
groups. The ALDP database and LSU AgCenter crop specialists were used to confirm the 
primary crop of each ALDP graduate. Each commodity group leader was asked by the researcher 
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to choose five farmers from the ALDP graduate list and five non-ALDP graduates who are 
members of their respective commodity group who might be willing to participate in the study.  
A list of 40 names was submitted by the commodity group leaders. Two farmers were 
listed by two different commodity groups. Therefore, the list of submitted names was 38. The 
researcher attempted to call all 38 farmers on the list to invite them to participate in the Delphi. 
Contact was made with 34 farmers. Contact was not made with four farmers on the list using 
three separate attempts by phone. Two farmers did not want to participate in the study with 32 
farmers agreeing to participate. 
The sample size of a Delphi has been as small as 11 (Dalkey, 1969). When the size of the 
sample exceeds 30 participants few new ideas are produced among homogeneous groups 
(Delbecq, Van de Ven, & Gustafson, 1975).  
UEnvironmental Perceptions Survey Populations: Pilot Study 
The target populations for the environmental perceptions survey were LSU AgCenter 
Experiment Station Research Faculty and Louisiana consumers. These groups were two of the 
six rated “extremely important” by farmers participating in the Delphi. Three of the top five 
groups – family, farmers/ranchers and farm labor - were considered internal groups with respect 
to farming. The Experiment Station faculty and consumers were the only external stakeholders 
ranked in the top five. Since the focus of this study is related to stakeholder relations – the 
researcher felt it was more important to know the perceptions of these external stakeholders. The 
other extremely important stakeholder group was Agriculture chemical, seed and fertilizer 
dealers. The researcher contacted two people associated with two separate organizations 
representing people associated with this group. But the researcher was not able to find anyone 
willing to participate in the study. 
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Before surveying either group, a pilot test was conducted with a random sample of 
Experiment Station Research Faculty at another land-grant institution in the South. Permission 
was granted by the institution to conduct the pilot test and access was given to the research 
faculty database. Only research faculty that were associated with plant commodities were 
selected for this study. The researcher made this determination by reading biographical 
information on the institution’s website and/or peer reviewed journal articles associated with 
each researcher.  
A total of 350 Experiment Station Research Faculty associated with plant commodity 
research was determined. A random sample of 250 researchers was selected for the pilot test. 
There were two frame errors in the sample, which reduced the sample size to 248. One 
researcher no longer worked at the institution and one was retired. Two separate individuals in 
the random sample contacted the researcher to remove themselves from the study. A total of 106 
researchers responded to the survey (42.7%).  
UEnvironmental Perceptions Survey Populations: LSU AgCenter Experiment Station 
Research Faculty 
 
After the pilot study, a census survey was conducted with the LSU AgCenter Experiment 
Station Research Faculty. Permission was granted by the Experiment Station Director to conduct 
the study and access was given to the research faculty database. The database contained some of 
the personal characteristic information needed for research objective four. Only research faculty 
that were associated with plant commodities were selected for this study. The researcher made 
this determination by reading biographical information on the institution’s website and/or peer 
reviewed journal articles associated with each researcher.  
A total of 119 LSU AgCenter Experiment Station Research Faculty were determined to 
be conducting research associated with plant commodities. Three of those researchers were 
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removed from the sample because of their involvement in the development of the environmental 
perceptions survey instrument. Therefore, a census study was conducted with 116 LSU AgCenter 
Experiment Station Research Faculty. There were two frame errors in the sample because one 
faculty member had moved to another land-grant institution and the other was on sabbatical. 
Therefore, the final sample was 114 LSU AgCenter Experiment Station Research Faculty.  
UEnvironmental Perceptions Survey Populations: Louisiana Consumers 
The environmental perceptions survey was also sent to a group representative of 
Louisiana consumers. It was determined by the researcher, along with consultation with two 
committee members, that Louisiana voters could be considered representative of Louisiana 
consumers. A random sample of active Louisiana voters was purchased from the Louisiana 
Secretary of State office. According to the Louisiana Secretary of State office statistics 
(Louisiana Secretary of State, 2006), there were a total of 2,700,990 active registered voters in 
the state. A total of 1,800,551 were Caucasian (66.7%) and 796,265 were African American 
(29.5%). U. S. Census Bureau statistics show that the percentages are similar for the Louisiana 
population with 64.1% being Caucasian and 33.0% being African American (U.S. Census 
Bureau, 2006).  
The gender percentages of the Louisiana active voter list were also similar to the U. S. 
Census Bureau’s statistics. A total of 54.8% of the active Louisiana voters were female 
(Louisiana Secretary of State, 2006) compared to 51.4% of the Louisiana population (U. S. 
Census Bureau, 2006).  
Because of the population displacement in Louisiana due to hurricanes Katrina and Rita 
in 2005, the researcher chose to eliminate four parishes from the statewide sample – Cameron, 
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Orleans, Plaquemines and St. Bernard. Therefore, the random sample of active Louisiana voters 
came from 60 of the 64 parishes in Louisiana.  
Cochran’s (1977) sample size determination formula was used to calculate the minimum 
required sample for the Louisiana consumer population. It was determined that a minimum of 
123 respondents was needed. In the formula below, the t-value (1.96) is that of a 2-tailed alpha of 
.05 with a population of more than 120. The s value is the estimate of the standard deviation 
(.667). This was calculated by dividing the number of points on the scale (4) by the number of 
standard deviations needed (6) to estimate the potential variance. The d value represents the 
acceptable margin of error. In this case, the margin of error selected for this study (.03) was 
multiplied by the number of points in the scale (4). Calculations are as follows: 
n Bo B= Ut UPU2 UPUs UPU2UP 
       dP2 
nBo B= U(1.96) UPU2UPU(.667) UPU2  UP = U(3.8416) (.445) 
             (.12) P2P                     .014 
 nBo B = U1.71 U= 122.14 
       .014 
 
A total of 3,787 active Louisiana voters were randomly chosen by the Louisiana 
Secretary of State’s office. Based on information from two committee members, a small return 
rate (5%) was possible. Therefore, a large sample was sought as a precaution. The sample 
database contained personal characteristic information that pertained to research objective four. 
There was a decrease in the percentage of African American voters (n=989, 26.2%) selected in 
the sample compared to the overall Louisiana active registered voter list (29.5%). The percentage 
of female voters was representative of the active voter list (n=2,107, 55.6%). 
Instrumentation 
The Delphi technique was originally used at the RAND Corporation to gather consensus 
expert opinion (Dalkey & Helmer, 1963). The Delphi is an alternative to group interviews 
 
 71
through the use of questionnaires. This technique can eliminate certain psychological factors that 
can influence people involved in a round table situation (Helmer & Rescher, 1959).  
A modified Delphi was used for the first target population with the purposefully selected 
cotton, rice, soybean and sugarcane farmers who agreed to participate in the study. Dalkey and 
Helmer (1963) used a modified Delphi with the RAND Corporation. It incorporated five 
questionnaires in which two of them were follow-up interviews. A refined version of the 
modified Delphi was developed using three questionnaires (Delbecq, Van de Ven, & Gustafson, 
1975). The modified Delphi incorporated in this study used three questionnaires.  
UDelphi Instrument 
The Round One instrument included a focus question for identifying stakeholders and 
instructions were provided for each participant in the Round One cover letter (Appendix A) and 
the Round One questionnaire (Appendix B). Personal information for each participant was also 
collected. The Delphi questions below were designed to answer the following research 
objectives: 
• Question 1 – List the ten most important Louisiana agriculture stakeholders. This 
question addressed research objective two. 
• Question 2 – What is the primary crop grown on your farm? This question addressed 
research objective one. 
• Question 3 – What is your total crop acreage? This question addressed research objective 
one. 




• Question 5 – List the commodity groups you are a member of. This question addressed 
research objective one. 
• Question 6 – Your year of birth. This question addressed research objective one. 
The Round Two instrument had instructions provided in the Round Two cover letter 
(Appendix C) and the Round Two questionnaire (Appendix D). A listing of all of the 
stakeholders identified in Round One was listed (Appendix E). Any stakeholders that appeared 
similar were consolidated into one stakeholder by the primary researcher and confirmed by two 
committee members. The participants were asked to rate the importance of each stakeholder to 
agriculture using the anchored scale listed below: 
• 1 = No Importance 
• 2 = Slight Importance 
• 3 = Moderate Importance 
• 4 = Substantial Importance 
• 5 = Extreme Importance 
These ratings were used to provide a ranking for each stakeholder identified in Round 
One based on the anchored scale. The mean for each stakeholder was interpreted as follows: 
• 1.00 – 1.49 = No Importance 
• 1.50 – 2.49 = Slight Importance 
• 2.50 – 3.49 = Moderate Importance 
• 3.50 – 4.49 = Substantial Importance 
• 4.50 – 5.00 = Extreme Importance 
The Round Three instrument had instructions provided in the Round Three cover letter 
(Appendix F) and the Round Three questionnaire (Appendix G). The questionnaire was unique 
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for each participant. It included each individual participant’s rating for each stakeholder and the 
mean of all participants in the study. The rankings in the Rounds Two and Three instruments 
addressed research objective two. 
Once the stakeholders were identified through the modified Delphi, a researcher designed 
questionnaire was sent to two of the most important stakeholder groups. This survey was 
designed to gather information on farming practices and their relationship to the environment. 
UEnvironmental Perceptions Survey Instrument 
A researcher designed quiz and survey was developed. The quiz contained 20 questions. 
A survey committee of faculty from the LSU School of Human Resource Education and 
Workforce Development, LSU AgCenter Cooperative Extension Service and LSU AgCenter 
Experiment Station familiar with environmental practices related to farming and/or survey 
design reviewed the instrument (quiz and survey) regarding face and content validity. 
Modifications were made based on the survey committee recommendations. 
A pilot test was conducted with a random sample of Experiment Station Research Faculty 
at another land-grant institution in the South. In order to determine if all of the forced-choice 
scale items logically fit with each construct within the instrument, a factor analysis was 
conducted on all scales. It is recommended to have at least five participants per scale item, and a 
sample size of at least 50 participants to conduct a factor analysis (Hair, Anderson, Tatham, & 
Black, 1998).  A total of 106 researchers responded which satisfies the sample size necessary to 
conduct the factor analysis. 
The survey contained forced-choice scale items, closed-ended and open-ended questions 
designed to measure research objectives four and five as follows:  
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• The closed and open-ended personal characteristic questions addressed research objective 
four. Both LSU AgCenter Experiment Station Research Faculty database and the 
Louisiana consumer database had some of the personal characteristic information needed. 
Therefore, each survey asked different personal characteristic questions depending on the 
information that was needed and not in their respective databases. 
o The research faculty survey asked two personal characteristic questions – “Your 
age as of your last birthday” and “Location of your residence.”  
o The Louisiana consumer survey asked two personal characteristic questions – 
“Your highest level of education” and “Location of your residence.” 
• The forced-choice scale items addressed the perceptions of stakeholders in research 
objective five.  
The stakeholders were asked to rate their perceptions of agricultural practices and their 
relationship to the environment based on the following scale: 
• 1 = Strongly Disagree 
• 2 = Disagree 
• 3 = Agree 
• 4 = Strongly Agree 
These ratings were used to provide a perceptions rating on each statement and construct. 
Each statement and the grand mean of each construct was interpreted as follows: 
• 1.00 – 1.49 = Strongly Disagree 
• 1.50 – 2.49 = Disagree 
• 2.50 – 3.49 = Agree 
• 3.50 – 4.00 = Strongly Agree 
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In order to determine if all of the forced-choice scale items logically fit with each construct, a 
factor analysis was conducted on all scales.  
 Data Collection 
For both the modified Delphi and the researcher designed survey, data was collected by 
mail. Both collection processes were similar. 
UDelphi Data Collection 
A cover letter (Appendix A) was attached to the Round One questionnaire (Appendix B) 
of the modified Delphi and mailed out to all 32 farmers who agreed to participate in the study on 
March 11, 2006. A postcard follow-up (Appendix H) was sent to everyone on the list five days 
after the original mail out. A phone follow-up reminder was conducted 10 days after the original 
mailing to non-respondents. The final number of respondents to the Round One questionnaire 
was 29. 
A cover letter (Appendix C) was attached to the Round Two questionnaire (Appendix D) 
of the modified Delphi and mailed out to the 29 participants who completed the Round One 
questionnaire on March 25. A postcard follow-up (Appendix H) was sent to everyone on the 
Round Two list five days after the Round Two instrument was mailed out. A phone follow-up 
reminder was conducted 10 days after the original mailing to non-respondents. 
Originally the final number of participants in the Round Two questionnaire was 24. 
However, three Round Two surveys were received within two days after the Round Three 
questionnaire (Appendix G) was sent. Two of them were late due to slow mail service. After 
consulting with committee members, it was determined that the three late respondents would be 
kept in the study. Therefore, there were 27 participants who completed Round Two. 
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A cover letter (Appendix F) was attached to the Round Three questionnaire of the 
modified Delphi and mailed out to the 24 participants who completed the Round Two 
questionnaire on April 13. The remaining three participants were sent a cover letter and the 
Round Three questionnaire on April 15. A postcard follow-up (Appendix J) was sent to all of the 
remaining participants five days after the Round Three instrument was mailed out. A phone 
follow-up reminder was conducted 10 days after the original mailing to non-respondents. The 
final number of respondents was 24. 
UEnvironmental Perceptions Survey Data Collection: Pilot Study 
The Total Design Method (TDM) (Dillman, 1991) was used for data collection for the 
researcher designed environmental perceptions quiz and survey for the pilot study. First, a cover 
letter (Appendix K) was attached to the questionnaire (Appendix L) and mailed out to a random 
sample of 250 Experiment Station researchers in another state in the South on June 19, 2006, a 
group representative of one of the stakeholder groups identified by farmers in the Delphi. A 
postcard follow-up (Appendix M) was sent to everyone on the list one week after the original 
mail out. There were two frame errors in the sample, which reduced the sample size to 248. In 
addition, there were two individuals who refused to participate in the study. A second cover 
letter (Appendix N) and questionnaire was sent to non-respondents two weeks after the original 
mail out, followed by a final postcard (Appendix O) one week later (Dillman, 1991). A total of 
106 researchers responded to the survey (42.7%).  
A random sample of 10 non-respondents was called to get their opinions on the quality of 
the survey. None of them had negative comments about the survey. The two consistent 
comments from these non-respondents were “they were too busy to respond to the survey” or 
“they were out of town.” 
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UEnvironmental Perceptions Survey Data Collection: Louisiana Consumers 
Once the survey instrument was refined, two groups were surveyed – Louisiana 
consumers and LSU AgCenter Experiment Station Research Faculty. The researcher determined 
that Louisiana voters were a representative group of Louisiana consumers. A random sample of 
3,787 registered voters in the state of Louisiana was purchased from the Louisiana Secretary of 
State’s office. A cover letter (Appendix P) was attached to the questionnaire (Appendix Q) and 
mailed out to all 3,787 Louisiana consumers on August 4, 2006. A postcard follow-up (Appendix 
R) was sent to everyone on the list one week after the original mail out. A second questionnaire 
and cover letter (Appendix S) were sent to non-respondents two weeks after the original mail 
out, followed by a final postcard (Appendix T) one week later (Dillman, 1991). A total of 287 
surveys were returned to the researcher due to incorrect addresses which made the final sample 
of Louisiana consumers 3,500. A total of 664 (19.0%) consumers responded to the survey. Out 
of that total, 531 (15.2%) had usable data. 
 There were 61 individuals who contacted the researcher by phone or e-mail asking to 
remove them from the study. Most of the comments from these refusals were: 
• I don’t know anything about farming. 
• I don’t want to answer any questions about something I don’t know about. 
• I’m not a farmer. 
• How did you get my name? 
A random sample of 200 non-respondents was taken for phone follow-ups two weeks 
after the second mailing. The researcher attempted to contact all 200 non-respondents in order to 
get a large enough sample of non-respondents for comparison purposes. A total of 21 non-
respondents agreed to return the questionnaire. Ten of the non-respondents returned surveys. 
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However, only seven had usable data. Louisiana consumers who also returned surveys after the 
September 1, 2006 deadline were also considered non-respondents. There were 34 surveys 
returned after the deadline, with 25 having usable data. Therefore, a total of 32 non-respondents 
were used for comparison purposes. An independent sample t-test was used to compare 
respondents and non-respondents of all stakeholders using the grand means of each scale as the 
dependent variable. 
UEnvironmental Perceptions Survey Data Collection: LSU AgCenter Experiment Station 
Research Faculty 
 
A census study was conducted with the LSU AgCenter Experiment Station research 
faculty. A cover letter (Appendix U) was attached to the questionnaire (Appendix V) and sent to 
116 LSU AgCenter Experiment Station Research faculty associated with plant commodities on 
August 7, 2006. A postcard follow-up (Appendix W) was sent to everyone on the list one week 
after the original mail out. There were three faculty members who asked the researcher to 
remove them from the list. There were two frame errors in the sample because a faculty member 
moved to another land-grant institution and the other faculty member was on sabbatical. A 
second questionnaire and cover letter (Appendix X) were sent to non-respondents two weeks 
after the original mail out, followed by a final postcard (Appendix Y) one week later (Dillman, 
1991). A total of 83 research faculty responded to the survey (72.8%). 
The researcher attempted to contact all 31 non-respondents by phone two weeks after the 
second questionnaire was mailed out. Contact was made by phone with eight of the non-
respondents. Six of those contacted said they would fill out the survey, while the other two 
refused. It was also learned that two of the remaining non-respondents were out of town and 
unavailable. Finally, an e-mail (Appendix Z) was sent to all of the remaining non-respondents 
with an attached questionnaire. A total of 6 non-respondent surveys were returned. Due to the 
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low response, a final attempt was made to contact the remaining non-respondents by phone. The 
researcher was able to get three more people to agree to fill out the survey, but none of them 
completed it. Four others refused to fill out the survey. 
The research proposal and survey instruments were submitted to the Louisiana State 
University Institutional Review Board (IRB) for review.  Approval to conduct the study was 
received from the Institutional Review Board on March 10, 2006 (Appendix AA). 
Environmental Perceptions Survey Pilot Study 
 The pilot test allowed the researcher to evaluate the agricultural quiz and each construct 
in the perceptions survey. The quiz included 20 items pertaining to environmental issues in 
agriculture. The mean score of the 106 research faculty respondents was 15.69 out of a possible 
score of 20.  
 There were three questions in which fewer than 50% of the agricultural researcher 
respondents got the correct score. They were: 
• How does the weathering process affect soil? 
• Which of the following statements about genetically modified plants is true? 
• Which crop typically uses the most water in the United States? 
One question “Which of the following statements about genetically modified plants is true” was 
not changed based on the advice from the content review committee. In addition, 48.1% of the 
respondents (n=51) answered that question correctly. A decision was made to modify the 
wording of two of these questions based on the written comments on the returns, and another 
consultation with members of the content review committee. The modifications were: 
• How does the long-term weathering process affect soil? 
• Which crop typically uses the most water per acre in the United States? 
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 Other minor changes to some of the wording of the questions were also made. The word 
“overall” was added to the question “Which crop uses the most nitrogen fertilizer?” The phrase 
“conventional farming” was changed to “conventionally farmed” in the multiple choice section 
of question 17, “In general, which of the following statements about organic farming is true?” 
The ending of each multiple choice section of question 20 was changed from “ed” to “tion.” For 
example, pasteurized was changed to pasteurization.  
 Since agricultural researchers are experts in agriculture, a decision was made to use the 
same review process for the LSU AgCenter Experiment Station Research Faculty. If fewer than 
50% of those researchers answered a question on the quiz correctly, that question was considered 
a bad question. Therefore, the question was not counted toward the final score in the Experiment 
Station study and the Louisiana consumer study. 
 The perceptions instrument was originally designed using four constructs – food safety, 
biotechnology, chemical use and conservation. To examine the factor structure of these scales an 
exploratory factor analysis was conducted with all of the items in each construct utilizing a 
principal component analysis with varimax rotation. The anti-image correlation matrix was 
examined before interpreting the factor analysis by looking at the measure of sampling adequacy 
(MSA) for each of the individual items in each scale. Factor analysis is appropriate if the MSA’s 
are above .50 (Hair et al., 1998).  
 To determine if there was more than one scale for each construct, the latent root criterion 
(eigenvalues) and the scree plot criterion were examined by the researcher. The pilot study 
questionnaire was divided into four constructs – food safety, biotechnology, chemical use and 
conservation. Since each variable contributes to the total eigenvalue, Hair et al. (1998) 
recommends an eigenvalue greater than one as significant. The internal consistency of each scale 
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was also examined using Cronbach’s alpha. The lower limit of a Cronbach’s alpha is .70, unless 
it is exploratory research, which may accept a .60 (Hair et al., 1998). The researcher decided a 
priori to use the .70 alpha and .40 factor loadings as lower limit criterion. The following criterion 
rating scale (Robinson, Shaver & Wrightsman, 1991) was used to evaluate the Cronbach’s alpha: 
• .80 or better is Exemplary 
• .70 - .79 is Extensive 
• .60 - .69 is Moderate 
• Less than .60 is Minimal 
 There were nine items in the food safety scale in the pilot test. Loading all of the items 
into one factor explained 41.42% of the variance with an eigenvalue of 3.73. The MSA’s ranged 
from .46 to .86, with the statement “American farmers using organic farming techniques produce 
safer food than other countries” having an MSA below .5 and a low factor loading of .36. 
Therefore, this item was eliminated. Table 7 shows all of the factor loadings of the nine items.  
 Another item with a low factor loading was item 9, “Food safety is the most important 
environmental issue in agriculture.” This item was also eliminated. Finally, item 8, “Food 
produced by organic farming techniques is safer than food produced by conventional farming 
techniques,” had a negative impact on reliability. By deleting this item, the Cronbach’s alpha 
increased for the six items in the resulting scale from a moderate criterion rating of .62 to an 
exemplary rating of .81. 
 Using the remaining six-items in the scale in a one factor loading, an eigenvalue of 3.45 
was extracted. This factor loading accounted for 57.52% of the variance. The MSA’s of these six 
items were acceptable with values ranging from .79 to .93. All of the factor loadings were 
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acceptable with a low of .40 and a high of .93 (Table 8). The internal consistency was exemplary 
with a Cronbach’s alpha of .81 for the six-item scale. 
Table 7. Factor Loadings for the One Factor Solution of the Nine Food Safety Items in the 
Agricultural Environmental Perceptions Survey Pilot Test 
Scale/Items Factor 1 
Loadings 
1. Large family farms using conventional farming techniques produce safe 
food. .91 
2. Overall, farmers using conventional farming techniques produce safe food. .90 
3. Small family farms using conventional farming techniques produce safe 
food.  .86 
4. The food you buy in the grocery store is safe. .67 
5. Overall, farmers using organic farming techniques produce safe food. .61 
6. American farmers using conventional farming techniques produce safer 
food than other countries. .47 
7. Food produced by organic farming techniques is safer than food produced 
by conventional farming techniques. -.40 
8. American farmers using organic farming techniques produce safer food 
than other countries. .36 
9. Food safety is the most important environmental issue in agriculture. -.16 
Note: Eigenvalue = 3.73, Percent of variance explained =  41.42%. The scale used for these 
items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. N=104. 
 
Table 8. Factor Loadings for the One Factor Solution of the Six Food Safety Items in the 
Agricultural Environmental Perceptions Survey Pilot Test 
Scale/Items Factor 1 
Loadings 
Large family farms using conventional farming techniques produce safe food. .93 
Overall, farmers using conventional farming techniques produce safe food. .92 
Small family farms using conventional farming techniques produce safe food.  .87 
The food you buy in the grocery store is safe. .69 
Overall, farmers using organic farming techniques produce safe food. .60 
American farmers using conventional farming techniques produce safer food than 
other countries. .40 
Note: Eigenvalue = 3.45, Percent of variance explained =  57.52% and Cronbach’s alpha = .81. 





 There were 10 items in the biotechnology scale in the pilot test. Loading all of the items 
into one factor explained only 37.23% of the variance with an eigenvalue of 3.72. The MSA’s 
ranged from .64 to .87. Four items had low factor loadings (Table 9). 
The remaining six items that had factor loadings above .40 had a moderate criterion 
rating with a Cronbach’s alpha of .62. By removing item 5, “Farmers should only grow plant 
varieties that use conventional plant breeding techniques,” the Cronbach’s alpha improved to an 
exemplary criterion rating of .86. 
Table 9. Factor Loadings for the One Factor Solution of the 10 Biotechnology Items in the 
Agricultural Environmental Perceptions Survey Pilot Test 
Scale/Items Factor 1 
Loadings 
1. Genetically modified plants are safe to grow. .85 
2. Food produced from genetically modified plants is safe to eat. .84 
3. Farmers should grow genetically modified crops used for food 
consumption. .83 
4. Genetically modified plants can help farmers protect their land 
environmentally. .69 
5. Farmers should only grow plant varieties that use conventional plant 
breeding techniques. -.69 
6. Farmers should grow genetically modified crops used for making 
pharmaceuticals. .69 
7. The use of genetically modified plants is the most important 
environmental issue in agriculture. -.28 
8. Food produced from genetically modified plants is safer to eat than 
organic food. .24 
9. Food produced from genetically modified plants is safer than food 
produced from genetically modified animals. -.21 
10. Food produced from genetically modified plants is safer to eat than food 
produced from conventional plants. .08 
Note: Eigenvalue = 3.72, Percent of variance explained =  37.23%. The scale used for these 
items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. N=100. 
  
The five-item scale could be extracted as one factor with an eigenvalue of 3.21. This 
factor loading accounted for 64.11% of the variance. The MSA’s of these five items were 
acceptable with values ranging from .82 to .89. All of the factor loadings were acceptable with a 
low of .71 and a high of .87 (Table 10). 
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Table 10. Factor Loadings for the One Factor Solution of the Five Biotechnology Items in the 
Agricultural Environmental Perceptions Survey Pilot Test 
Scale/Items Factor 1 
Loadings 
Genetically modified plants are safe to grow. .87 
Food produced from genetically modified plants is safe to eat. .85 
Farmers should grow genetically modified crops used for food consumption. .83 
Genetically modified plants can help farmers protect their land environmentally. .73 
Farmers should grow genetically modified crops used for making 
pharmaceuticals. .71 
Note: Eigenvalue = 3.21, Percent of variance explained = 64.11%, Cronbach’s alpha = .87. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=100. 
 
There were 16 items in the chemical use scale in the pilot test. Loading all of the items 
into one factor explained only 35.23% of the variance with an eigenvalue of 5.64. The MSA’s 
ranged from .43 to .82. 
 Three items had low factor loadings. Two of the items asked about the importance of the 
environmental issue in agriculture. The other low factor loading was item 10 “Farmers use too 
much fertilizer.” After removing the three items that loaded below .40, the Cronbach’s alpha 
showed the reliability of the one scale to be a minimal rating of .44. Therefore, further analysis 
became necessary and two separate scales emerged. Table 11 lists the two factor loadings. 
 The low MSA of item 16 (.43) eliminated that item. In addition, item 3 “Farmers who use 
conventional farming techniques use too many pesticides” cross-loaded and was removed. 
 Therefore, the first scale involved four items referencing chemical usage. Loading all of 
the items into one factor explained 52.96% of the variance with an eigenvalue of 2.12. The 
MSA’s ranged from .66 to .78. The Cronbach’s alpha indicated the scale possessed an extensive 
criterion rating of .70. Table 12 shows all of the factor loadings of the four-item scale. 
 The second scale involved five items referencing chemical safety. Items 6, 9, 12 and 15 
loaded well but were removed because of reliability. Loading all of the remaining five items into  
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Table 11. Factor Loadings for the Two Factor Solution of the 16 Chemical Use Items in the 
Agricultural Environmental Perceptions Survey Pilot Test 




8.  Small family farms safely use pesticides for the environment. .87 -.09 
13.  Large family farms safely use fertilizers for the environment. .86 -.16 
7.  Large family farms safely use pesticides for the environment. .85 -.23 
14.  Small family farms safely use fertilizers for the environment. .85 -.15 
2.  Farmers who use conventional farming techniques apply 
pesticides safely. .70 -.22 
11.  Using fertilizers is necessary for farmers to produce their food. .22 -.60 
4.  Pesticides are necessary for farmers to produce their food. .27 -.58 
1. If applied correctly, pesticides are safe in conventional farming. .31 -.44 
5.  The use of pesticides in conventional farming reduces food cost. .29 -.44 
6.  Pesticide runoff from agriculture is a big environmental problem. -.25 .62 
12.  Fertilizer runoff from agriculture is a big environmental problem. -.25 .60 
9.  Organic farmers can produce as much food as conventional 
farmers. -.23 .55 
16.  The use of pesticides is the most important environmental issue 
in agriculture. .16 .52 
15.  The use of fertilizers is the most important environmental issue in 
agriculture. .02 .51 
3.  Farmers who use conventional farming techniques use too many 
pesticides. -.43 .47 
10.  Farmers use too much fertilizer. -.25 .33 
Note: Factor 1 Eigenvalue=5.64, Percent of variance explained =  35.23%. Factor 2 
Eigenvalue=1.72, Percent of variance explained = 10.77%. The scale used for these items was 
1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. N=103.  The factor loadings 
shown in bold font represent the items that loaded onto each of the two factors. 
 
Table 12. Factor Loadings for the One Factor Solution of the Four Chemical Usage Items in the 
Agricultural Environmental Perceptions Survey Pilot Test 
Scale/Items Factor 1P 
PLoadings 
If applied correctly, pesticides are safe in conventional farming. .79 
Pesticides are necessary for farmers to produce their food. .79 
The use of pesticides in conventional farming reduces food cost. .69 
Using fertilizers is necessary for farmers to produce their food. .62 
Note: Eigenvalue = 2.12, Percent of variance explained = 52.96%, Cronbach’s alpha = .70. 




one factor explained 72.12% of the variance with an eigenvalue of 3.61. The MSA’s ranged from 
.70 to .94. The Cronbach’s alpha indicated the scale possessed exemplary reliability, with a 
value of .90. Table 13 shows all of the factor loadings of the entire scale. 
Table 13. Factor Loadings for the One Factor Solution of the Five Chemical Safety Items in the 
Agricultural Environmental Perceptions Survey Pilot Test 
Scale/Items Factor 1P 
PLoadings 
Large family farms safely use fertilizers for the environment. .90 
Small family farms safely use pesticides for the environment. .89 
Small family farms safely use fertilizers for the environment. .89 
Large family farms safely use pesticides for the environment. .86 
Farmers who use conventional farming techniques apply pesticides safely. .70 
Note: Eigenvalue = 3.61, Percent of variance explained = 72.12%, Cronbach’s alpha = .90. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=103. 
 
 There were nine items in the conservation scale used in the pilot test. Loading all of the 
items into one factor explained only 29.65% of the variance with an eigenvalue of 2.67. The 
MSA’s ranged from .30 to .70. Four items loaded below a .40.  After removing the low loading 
factors, the Cronbach’s alpha showed the reliability of the one scale to have a minimal criterion 
rating of .43. Therefore, further analysis became necessary and three separate scales emerged.  
 Item six “Farmers using organic farming techniques are good conservationists” had a low 
MSA of .30 and was removed. The three Factor 3 loadings had a moderate criterion rating with a 
Cronbach’s alpha of .60. Because of the researcher chose a priori to use an alpha of .70 as a 
lower limit criterion, the Factor 3 loading scale was eliminated. Table 14 shows all of the factor 
loadings. 
 The first scale involved three items referencing conservation. Loading all of the items 
into one factor explained 72.96% of the variance with an eigenvalue of 2.19. The MSA’s ranged 
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from .60 to .87. The Cronbach’s alpha was exemplary with a criterion rating of .81. Table 15 
shows all of the factor loadings of the scale. 
Table 14. Factor Loadings for the Three Factor Solution of the Nine Conservation Items in the 
Agricultural Environmental Perceptions Survey Pilot Test 






4.  Small family farms practice good conservation 
tillage techniques. .87 -.21 -.08 
3.  Large family farms practice good conservation 
tillage techniques. .85 -.26 -.01 
1. Overall, farmers using conventional farming 
techniques practice good conservation. .78 .18 .06 
9.  Farmers using organic farming techniques use too 
much water to irrigate their crops. conservationists. -.04 .93 -.03 
8.  Farmers using conventional farming techniques use 
too much water to irrigate their crops. -.18 .89 -.04 
2.  Soil erosion is a big environmental problem for 
farmers using conventional farming techniques. -.23 .23 .80 
7.  Soil erosion is the most important environmental 
issue in agriculture. .12 -.06 .73 
5.  Soil erosion is a big environmental problem for 
farmers using organic farming techniques. .26 -.23 .66 
6.  Farmers using organic farming techniques are good 
conservationists. -.08 -.01 .39 
Note: Factor 1 Eigenvalue=2.67, Percent of variance explained =  29.67%. Factor 2 
Eigenvalue=1.79, Percent of variance explained = 19.85%. Factor 3 Eigenvalue=1.51, Percent 
variance explained = 16.75%. The scale used for these items was 1=Strongly Disagree, 
2=Disagree, 3=Agree, 4=Strongly Agree. N=99.  The factor loadings shown in bold font 
represent the items that loaded onto each of the three factors. 
 
Table 15. Factor Loadings for the One Factor Solution of the Three Conservation Items in the 
Agricultural Environmental Perceptions Survey Pilot Test 
Scale/Items Factor 1P 
PLoadings 
Small family farms practice good conservation tillage techniques. .91 
Large family farms practice good conservation tillage techniques. .90 
Overall, farmers using conventional farming techniques practice good 
conservation. .74 
Note: Eigenvalue = 2.19, Percent of variance explained = 72.96%, Cronbach’s alpha = .81. The 





 The second scale involved two items referencing water usage. Loading all of the items 
into one factor explained 85.61% of the variance with an eigenvalue of 1.71. The MSA’s for 
both items were at .50. The Cronbach’s alpha was exemplary with a criterion rating of .83. Table 
16 shows all of the factor loadings of the scale. 
Table 16. Factor Loadings for the One Factor Solution of the Revised Two Water Usage Items in 
the Agricultural Environmental Perceptions Survey Pilot Test 
Scale/Items Factor 1P 
PLoadings 
Farmers using conventional farming techniques use too much water to irrigate 
their crops. .93 
Farmers using organic farming techniques use too much water to irrigate their 
crops. .93 
Note: Eigenvalue = 2.19, Percent of variance explained = 72.96%, Cronbach’s alpha = .81. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=103. 
 
 The results from the pilot test revealed more constructs than the original four – food 
safety, biotechnology, chemical use and conservation. Two new constructs, chemical safety and 
water usage, were incorporated in the study. 
Data Analysis 
An alpha level of .05 was set a priori for all statistical analyses. Each objective was 
analyzed using the following procedures: 
1. The first objective was to describe the farmers who identified stakeholders (cotton, rice, 
soybean and sugarcane farmers from ALDP and their respective commodity groups) on 
selected personal characteristics. These characteristics were: age, primary agricultural 
crop grown, total crop acreage, years farming and commodity group memberships. 
Descriptive statistics were used to analyze this objective. The primary agricultural crop 
grown and commodity group memberships were measured using categorical nominal 
data. The age, years farming and total crop acreage were measured on continuous scales 
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of measurement. This nominal and interval data was summarized using frequencies and 
percentages. 
2. The second objective was to determine the ranking of the identified stakeholders based 
on their “Importance” mean score from cotton, rice, soybean and sugarcane farmers from 
ALDP and their respective commodity groups. A consensus-based decision-making 
process was used to determine the primary stakeholders of the alumni. For the purpose of 
this study consensus was defined as occurring when 51% of the respondents rated the 
importance of a stakeholder within one point (+ or -) within the median (Gaspard, 1992; 
Delaney, 2004). Interval data was used to summarize the data. The median, mean, 
standard deviation and consensus were calculated for each stakeholder.  
3. The third objective was to compare identified stakeholders rated extremely important by 
the personal characteristics of the Delphi participants (cotton, rice, soybean and 
sugarcane farmers from ALDP and their respective commodity groups) to determine if 
any stakeholder ratings were independent by the personal characteristics. The personal 
characteristics of cotton, rice, soybean and sugarcane farmers from ALDP and their 
respective commodity groups were: age, primary agricultural crop grown, total crop 
acreage, years farming and whether or not they are from ALDP. Each personal 
characteristic was placed into categories for comparison purposes. The chi-square test of 
independence was to be used to determine if stakeholders are identified independently by 
Delphi participant personal characteristics using Pearson chi-square. Effect size was to be 
calculated using eta to determine the magnitude of independence. Davis descriptors were 
to be used to describe the magnitude of the effect size (Davis, 1971). However, more than 
20% of the expected cell frequencies were less than 5 and/or had cells with no 
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frequencies within all of these tests. The researcher attempted to remedy this by 
collapsing rows of data, but the problem still existed. Therefore, there was not enough 
data to successfully run the chi-square test of independence (Hinkle, Wiersma, & Jurs, 
2003). 
4.    The fourth objective was to describe the stakeholders by certain personal characteristics 
and their knowledge of agriculture. These personal characteristics were: age, ethnic 
background, gender, location of residence (rural to urban) and highest level of education 
completed. Descriptive statistics were used to analyze this objective. This nominal, 
ordinal or dichotomous data was summarized using frequencies and percentages. 
5. The fifth objective was to determine stakeholder’s agriculture knowledge and their 
perceptions of certain constructs of farming practices and their relationship to the 
environment. The constructs were: food safety, biotechnology, chemical usage, chemical 
safety, conservation and water usage. Perceptions were described using means and 
standard deviations and factor analysis for each construct of farming practices and their 
relationship to the environment. The agriculture knowledge quiz responses were 
described using frequencies and percentages for each question along with means and 
standard deviations of the overall scores.   
6. The sixth objective was to compare stakeholder perceptions by personal characteristics 
and agriculture knowledge. The perception constructs were: food safety, biotechnology, 
chemical usage, chemical safety, conservation and water usage. The stakeholder personal 
characteristics were: age, ethnic background, gender, location of residence (rural to 
urban) and highest level of education completed. A One-way Analysis of Variance 
(ANOVA) or independent t-test was conducted to compare stakeholder perception 
 
 91
constructs by personal characteristics and agriculture knowledge. The Welch statistic was 
used in place of the One-way ANOVA when the assumption of homogeneity of the 
variance was violated (Milliken & Johnson, 1984). Individual analyses were conducted 
for each personal characteristic. The grand mean of the environmental perception 
constructs were used as the dependent variable for comparisons. If significant differences 
existed among stakeholder groups by personal characteristics, Tukey post hoc multiple 
comparison tests were conducted to determine which means were significantly different. 
No comparisons could be conducted when the assumption of homogeneity of variance 
was violated and the Welch statistic was calculated. Effect size was calculated and 
interpreted using Cohen’s f for the ANOVA tests and Cohen’s d for independent sample 
t-tests (Cohen, 1988). 
7. The seventh objective was to determine if stakeholders agriculture knowledge was related 
to their perceptions of farmers’ environmental practices in six areas: food safety, 
biotechnology, chemical usage, chemical safety, conservation and water usage.  A 
Pearson Product Moment correlation coefficient was calculated between the grand means 
of the perception constructs and agriculture knowledge. Davis descriptors (1971) were 




CHAPTER FOUR: RESULTS 
Delphi 
 The first target population was Louisiana cotton, rice, soybean and sugarcane farmers. A 
purposeful sample of this population was used to identify stakeholders of Louisiana cotton, rice, 
soybean and sugarcane farmers. 
The sampling plan for the Delphi incorporated the commodity group leaders of the 
Louisiana Cotton Association, Louisiana Rice Growers Association, Louisiana Soybean 
Association and American Sugar Cane League. Each was given a list of graduates from the 
Louisiana State University Agricultural Center’s Agricultural Leadership Development Program 
(ALDP) whose primary crop is representative of their respective commodity groups. The ALDP 
database and LSU AgCenter crop specialists were used to confirm the primary crop of each 
ALDP graduate. Each commodity group leader was asked to choose five farmers from the ALDP 
graduate list and five non-ALDP graduates who are members of their respective commodity 
group. 
 A list of 40 names was submitted by the commodity group leaders. Two farmers were 
listed by two different commodity groups. Therefore, the list of submitted names was 38. The 
researcher attempted to call all 38 farmers on the list to invite them to participate in the Delphi. 
Contact was made with 34 farmers. Contact was not made with four farmers on the list using 
three separate attempts by phone. Two farmers did not want to participate in the study with 32 
farmers agreeing to participate. 
A cover letter (Appendix A) was attached to the Round One questionnaire (Appendix B) 
of the modified Delphi and mailed on March 11, 2006 to the 32 farmers who agreed to 
participate in the study. A postcard follow-up (Appendix H) was sent to everyone on the list five 
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days after the original mail out. A phone follow-up reminder was conducted 10 days after the 
original mailing to non-respondents. The final number of respondents to the Round One 
questionnaire was 29. 
A cover letter (Appendix C) was attached to the Round Two questionnaire (Appendix D) 
of the modified Delphi and mailed to the 29 participants who completed the Round One 
questionnaire on March 25. A postcard follow-up (Appendix I) was sent to everyone on the 
Round Two list five days after the Round Two instrument was mailed. A phone follow-up 
reminder was conducted 10 days after the original mailing to non-respondents. 
Originally the final number of participants in the Round Two questionnaire was 24. 
However, three Round Two surveys were received within two days after the Round Three 
questionnaire (Appendix G) was sent. Two of them were late due to slow mail service. After 
consulting with committee members, it was determined that the three late respondents would be 
kept in the study. Therefore, there were 27 participants who completed Round Two. 
 A cover letter (Appendix F) was attached to the Round Three questionnaire of the 
modified Delphi and mailed on April 13 to the 24 participants who completed the Round Two 
questionnaire. The remaining three participants were sent a cover letter and the Round Three 
questionnaire on April 15. A postcard follow-up (Appendix J) was sent to all of the remaining 
participants five days after the Round Three instrument was mailed. A phone follow-up reminder 
was conducted 10 days after the original mailing to non-respondents. The final number of 
respondents was 24. 
First Objective 
 The first objective was to describe the farmers who identified stakeholders (cotton, rice, 
soybean and sugarcane farmers from ALDP and their respective commodity groups) on selected 
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personal characteristics. These characteristics were: age, primary agricultural crop grown, total 
crop acreage, years farming and commodity group memberships. 
Of the 24 respondents, 15 (62.5%) were members of the LSU AgCenter’s Agricultural 
Leadership Development Program (ALDP). The remaining nine respondents (37.5%) were non-
ALDP members selected by their commodity representatives.  
The median age of the 24 participants was 43 and the mean age was 42.13 (SD=5.71). 
The reported ages ranged from a low of 31 to a high of 53 years. The data was summarized into 
age categories (Table 17), which showed the 40-44 age category was the largest group of 
respondents (n=9, 37.5%).  
Table 17. Age of Louisiana Farmers who Identified Agricultural Stakeholders in the Delphi 
Consensus Building Process.  
Age Group n % 
Less than 40 9 37.5 
40-44 8 33.3 
45-49 4 16.7 
Greater than 49 3 12.5 
Total 24 100.0 
Note: N=24; M=42.13, SD=5.71, Range 31-53. 
Cotton, rice and sugarcane farmers were equally represented among the primary crops 
grown by the 24 Delphi participants with each having seven participants (29.2%). Only three 
soybean farmers (12.5%) participated in the stakeholder selection process. 
The range of the total crop acreage varied greatly from a low of 650 acres to a high of 
7,500 acres. The median acreage was 2,800 and the mean acreage was 2,864.58 (SD=1,677.63). 
The data was summarized into acreage categories in Table 18. 
The median years farming was 20.5 for the participants and the mean years farming for 
the participants was 21.25 (SD=6.89). The range of experience among the participants revealed a 
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low of 8 years and a high of 32 years. The data was summarized into categories (Table 19), 
which showed the 20-25 years farming group was the biggest (n=7, 29.1%). 
Table 18. Total Crop Acreage of the Louisiana Farmers who Identified Agricultural Stakeholders 
in the Delphi Consensus Building Process. 
Total Crop Acreage Group n % 
Less than 1,500 5 20.8 
1,500-2,499 5 20.8 
2,500-3,499 8 33.4 
Greater than 3,499 6 25.0 
Total 24 100.0 
Note: N=24; M=2,864.58, SD=1,677.63, Range 650-7,500. 
Table 19. Number of Years Farming of the Louisiana Farmers who Identified Agricultural 
Stakeholders in the Delphi Consensus Building Process. 
Years Farming Group n % 
Less than 15 4 16.7 
15-19 3 12.5 
20-24 7 29.1 
25-29 6 25.0 
Greater than 29 4 16.7 
Total 24 100.0 
Note: N=24; M=21.25, SD=6.89, Range 8-32. 
 Each farmer was asked to list all of their commodity group memberships. There were a 
total of 18 commodity groups listed by the respondents (Table 20). The Louisiana Farm Bureau 
Federation had the largest membership (70.8%) among the groups. The Louisiana Cotton 
Producers Association had the largest membership among the state commodity groups listed 
(29.2%). 
The American Sugar Cane League, the Louisiana Rice Growers Association and the 
Louisiana Soybean Association were the other prominent state commodity groups listed. The 
largest national commodity group membership listed was the National Cotton Council of 
America with three members (12.5%). A few parish rice groups were listed along with some 
other state commodity groups for crawfish and cattle. 
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Table 20. Commodity Group Memberships of the Louisiana Farmers who Identified Agricultural 
Stakeholders in the Delphi Consensus Building Process. 
Commodity Group n % 
Louisiana Farm Bureau Federation 17 70.8 
Louisiana Cotton Producers Association 7 29.2 
American Sugar Cane League 6 25.0 
Louisiana Rice Growers Association 6 25.0 
Louisiana Soybean Association 5 20.8 
American Soybean Association 3 12.5 
National Cotton Council of America 3 12.5 
Vermilion Rice Growers Association 3 12.5 
Louisiana Cattlemen’s Association 2 8.3 
Louisiana Crawfish Farmers Association 2 8.3 
Northeast Louisiana Rice Growers Association 2 8.3 
USA Rice Federation 2 8.3 
Acadia Rice Growers Association 1 4.2 
American Society of Sugar Cane Technologists 1 4.2 
Jeff Davis Rice Growers Association 1 4.2 
Louisiana Rice Research Board 1 4.2 
National Cattlemen’s Beef Association 1 4.2 
Vermilion Cattlemen’s Association 1 4.2 
Note: N=24 
Second Objective 
 The second objective was to determine the ranking of the identified stakeholders based 
on their “Importance” mean score from cotton, rice, soybean and sugarcane farmers from ALDP 
and their respective commodity groups. 
  Before determining the rank of each stakeholder, the stakeholders were identified by the 
Round One participants of the Delphi (N=29). A refined list (Table 21) was returned to the 
respondents for them to rate. A complete listing of all stakeholders identified in Round One is 
listed in Appendix E. Each stakeholder was rated using the following anchored scale: 
• 1.00 – 1.49 = No Importance 
• 1.50 – 2.49 = Slight Importance 
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• 2.50 – 3.49 = Moderate Importance 
• 3.50 – 4.49 = Substantial Importance 
• 4.50 – 5.00 = Extreme Importance 
Table 21. Alphabetical List of the Stakeholders Identified by Louisiana Farmers in the Delphi 
Consensus Building Process. 
Accountant Insurance Company 
Agriculture Chemical, Fertilizer and Seed 
Dealer 
Landowner 
Agriculture Equipment Dealer Lawyer 
Agriculture Fuel Dealer Livestock Auction Personnel 
Air Applicator Service Louisiana Department of Agriculture & 
Forestry Personnel 
Auto Dealer Louisiana Farm Bureau 
Auto Parts Dealer Louisiana Governor 
Banker/Lender LSU AgCenter Cooperative Extension Service 
Personnel 
Chamber of Commerce LSU AgCenter Experiment Station (Research) 
Personnel 
City Council Mayor 
Clothing Retailers Mechanic 
Commodity Broker NRCS Personnel 
Commodity Group Association Police Jury/Parish Government 
Consumer Port Board Members 
Crop Consultant Port Personnel 
Department of Environmental Quality Property Developer 
Elevator/Gin/Mill Personnel Rural Home Owners 
Environmental Protection Agency School System 
Environmentalist Sheriff 
Farm Labor State Legislators (Senate/Representative) 
Family Tire Dealer 
Farmers/Ranchers Truck Driver 
Farm Service Agency United States Representative 
(Congress/Senate) 
Food Retailers USDA 




 Of the 49 stakeholders identified in the Delphi only six stakeholders received a rating of 
extreme importance with farmers/ranchers (M=4.83, SD=.48) receiving the highest ranking 
(Table 22). Other stakeholders listed in the top five were LSU AgCenter Experiment Station 
personnel (M=4.75, SD=.44), family (M=4.71, SD=.69), consumers (M=4.67, SD=.57) and farm 
labor (M=4.58, SD=.72). Of these five stakeholder groups, three were considered to be internal 
stakeholders to farmers (farmers/ranchers, family, farm labor) by the researcher. 
Agriculture chemical, fertilizer and seed dealers were the only other stakeholder group to 
receive an extreme importance rating of 4.50. The researcher was not able to find a group 
representative of this stakeholder willing to participate in the agricultural environmental 
perceptions study.  
There were 19 stakeholder groups that received a substantial importance rating led by 
banker/lenders (M=4.42, SD=.58). No stakeholder group received a rating of no importance. 
There were seven stakeholders with a slight importance rating. The lowest ranked stakeholder 
group was city council (M=2.04, SD=.75). Most of the political stakeholders were rated as 
slightly important and moderately important. The highest rated political stakeholders were state 
legislatures (M=3.83, SD=1.01) and U. S. representatives (M=4.21, SD=.93). LSU AgCenter 
Experiment Station personnel (M=4.75, SD=.44) and LSU AgCenter Cooperative Extension 
Service personnel (M=4.33, SD=.64) were the highest rated government agencies. 
All of the 49 stakeholders achieved consensus (Table 23). This was achieved when 51% 
of the respondents rated the importance of a stakeholder within one point (+ or -) of the median.  
 Among the 19 stakeholder groups with a substantial importance ranking, five of them 
achieved 100% consensus. They were banker/lender, elevator/gin/mill personnel, crop 
consultant, LSU AgCenter Cooperative Extension Service personnel and agriculture equipment 
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Table 22. Ranking and Interpretation of Importance of the Stakeholders Identified by Louisiana 









Farmers/Ranchers 4.83 .48 Extreme 
LSU AgCenter Experiment Station Personnel 4.75 .44 Extreme 
Family 4.71 .69 Extreme 
Consumer 4.67 .57 Extreme 
Farm Labor 4.58 .72 Extreme 
Agriculture Chemical, Fertilizer and Seed Dealer 4.50 .66 Extreme 
Banker/Lender 4.42 .58 Substantial 
Elevator/Gin/Mill Personnel 4.38 .58 Substantial 
Landowner 4.38 .77 Substantial 
Crop Consultant 4.33 .64 Substantial 
LSU AgCenter Cooperative Extension Personnel 4.33 .64 Substantial 
USDA 4.29 1.00 Substantial 
U.S. Representatives (Congress/Senate) 4.21 .93 Substantial 
Agriculture Equipment Dealer 4.17 .76 Substantial 
Air Applicator Service 4.17 .82 Substantial 
Farm Service Agency 4.17 1.13 Substantial 
Commodity Group Association 4.08 .83 Substantial 
Agriculture Fuel Dealer 3.96 .91 Substantial 
State Legislatures (Senate/Representative) 3.83 1.01 Substantial 
Truck Driver 3.67 .87 Substantial 
NRCS Personnel 3.63 .88 Substantial 
Commodity Broker 3.63 .92 Substantial 
Louisiana Department of Agriculture and Forestry 
Personnel 
3.58 .97 Substantial 
Mechanic 3.50 .93 Substantial 
Louisiana Farm Bureau Personnel 3.50 .93 Substantial 
Food Retailers 3.42 .97 Moderate 
Port Board Members 3.29 1.04 Moderate 
Department of Environmental Quality 3.21 .83 Moderate 
Environmental Protection Agency 3.21 .88 Moderate 
Police Jury/Parish Government 3.21 .88 Moderate 
School System 3.21 1.02 Moderate 
Rural Home Owners 3.13 .80 Moderate 
Sheriff 3.13 .99 Moderate 




Tire Dealer 3.04 .75 Moderate 
Auto Parts Dealer 3.00 .83 Moderate 
Insurance Company 2.96 .75 Moderate 
Accountant 2.96 1.00 Moderate 
Louisiana Governor 2.96 1.04 Moderate 
Hardware Dealer 2.92 .65 Moderate 
Port Personnel 2.88 .95 Moderate 
Environmentalist 2.54 1.02 Moderate 
Lawyer 2.38 .92 Slight 
Chamber of Commerce 2.25 .94 Slight 
Property Developer 2.25 .94 Slight 
Auto Dealer 2.25 .99 Slight 
Clothing Retailers 2.08 .83 Slight 
Mayor 2.08 .83 Slight 
City Council 2.04 .75 Slight 
Note: N=24. Response based on anchored scale: 1=No Importance, 2=Slight Importance, 
3=Moderate Importance, 4=Substantial Importance, 5=Extreme Importance. Scale Interpretation: 
1.00-1.49=No Importance, 1.50-2.49=Slight Importance, 2.50-3.49=Moderate Importance, 3.50-
4.49=Substantial Importance, 4.50-5.00=Extreme Importance. 
 
Table 23. Ranking and Consensus of the Stakeholders Identified by Louisiana Farmers in the 











Farmers/Ranchers 4.83 .48 5 95.8 
LSU AgCenter Experiment Station Personnel 4.75 .44 5 100.0 
Family 4.71 .69 5 95.8 
Consumer 4.67 .57 5 95.8 
Farm Labor 4.58 .72 5 87.5 
Agriculture Chemical, Fertilizer and Seed Dealer 4.50 .66 5 91.7 
Banker/Lender 4.42 .58 4 100.0 
Elevator/Gin/Mill Personnel 4.38 .58 4 100.0 
Landowner 4.38 .77 5 83.3 
Crop Consultant 4.33 .64 4 100.0 
LSU AgCenter Cooperative Extension Personnel 4.33 .64 4 100.0 
USDA 4.29 1.00 5 83.3 
U.S. Representatives (Congress/Senate) 4.21 .93 4 95.8 
Agriculture Equipment Dealer 4.17 .76 4 100.0 




Farm Service Agency 4.17 1.13 4.5 83.3 
Commodity Group Association 4.08 .83 4 95.8 
Agriculture Fuel Dealer 3.96 .91 4 91.7 
State Legislatures (Senate/Representative) 3.83 1.01 4 91.7 
Truck Driver 3.67 .87 3.5 75.0 
NRCS Personnel 3.63 .88 4 91.7 
Commodity Broker 3.63 .92 4 87.5 
Louisiana Department of Agriculture and Forestry 
Personnel 
3.58 .97 3.5 66.7 
Mechanic 3.50 .93 4 83.3 
Louisiana Farm Bureau Personnel 3.50 .93 3 83.3 
Food Retailers 3.42 .97 4 83.3 
Port Board Members 3.29 1.04 3 79.1 
Department of Environmental Quality 3.21 .83 3 91.7 
Environmental Protection Agency 3.21 .88 3 87.5 
Police Jury/Parish Government 3.21 .88 3 87.5 
School System 3.21 1.02 3 87.5 
Rural Home Owners 3.13 .80 3 91.7 
Sheriff 3.13 .99 3 87.5 
Livestock Auction Personnel 3.08 1.02 3 83.3 
Tire Dealer 3.04 .75 3 95.8 
Auto Parts Dealer 3.00 .83 3 91.7 
Insurance Company 2.96 .75 3 83.3 
Accountant 2.96 1.00 3 91.7 
Louisiana Governor 2.96 1.04 3 83.3 
Hardware Dealer 2.92 .65 3 95.8 
Port Personnel 2.88 .95 3 91.7 
Environmentalist 2.54 1.02 2 83.3 
Lawyer 2.38 .92 2 91.7 
Chamber of Commerce 2.25 .94 2 91.7 
Property Developer 2.25 .94 2 91.7 
Auto Dealer 2.25 .99 2 87.5 
Clothing Retailers 2.08 .83 2 91.7 
Mayor 2.08 .83 2 91.7 
City Council 2.04 .75 2 91.7 
Note: N=24. Response based on anchored scale: 1=No Importance, 2=Slight Importance, 
3=Moderate Importance, 4=Substantial Importance, 5=Extreme Importance. Consensus was 
achieved when 51% of the respondents rate the importance of a stakeholder within one point (+ 
or -) within the median. 
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dealer. Among the substantial importance group, the stakeholder with the lowest consensus score 
was the Louisiana Department of Agriculture & Forestry (66.7%). 
Third Objective 
 The third objective was to compare identified stakeholders rated extremely important by 
the personal characteristics of the Delphi participants (cotton, rice, soybean and sugarcane 
farmers from ALDP and their respective commodity groups) to determine if any stakeholder 
ratings were independent by the personal characteristics. The personal characteristics of cotton, 
rice, soybean and sugarcane farmers from ALDP and their respective commodity groups were: 
age, primary agricultural crop grown, total crop acreage, years farming and whether or not they 
were from ALDP. 
 Each personal characteristic was placed into categories for comparison purposes. The chi-
square test of independence was to be used to determine if stakeholders were identified 
independently of Delphi participant personal characteristics. Effect size was to be calculated 
using eta to determine the magnitude of independence. Davis descriptors were to be used to 
describe the magnitude of the effect size (Davis, 1971). However, more than 20% of the 
expected cell frequencies were less than 5 and/or had cells with no frequencies within all of these 
tests. The researcher attempted to remedy this by collapsing rows of data, but the problem still 
existed. Therefore, there was not enough data to successfully run the chi-square test of 
independence (Hinkle, Wiersma, & Jurs, 2003). 
Agricultural Environmental Perceptions Survey 
 The target populations for the agricultural environmental perceptions survey were LSU 
AgCenter Experiment Station Research Faculty and Louisiana consumers. These groups were 
two of the six rated “extremely important” by farmers participating in the Delphi. Three of the 
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top five groups – family, farmers/ranchers and farm labor - were considered internal groups with 
respect to farming. The Experiment Station faculty and consumers were the only external 
stakeholders ranked in the top five. Since the focus of this study is related to stakeholder 
relations – the researcher felt it was more important to know the perceptions of these external 
stakeholders. The other extremely important stakeholder group was agriculture chemical, 
fertilizer and dealers. The researcher was not able to find a group willing to participate in the 
study. 
 ULSU AgCenter Experiment Station Research Faculty Study 
 A census survey was conducted with the LSU AgCenter Experiment Station Research 
Faculty. A total of 119 LSU AgCenter Experiment Station Research Faculty were determined to 
be conducting research associated with plant commodities. Three of those researchers were 
removed from the sample because of their involvement in the development of the environmental 
perceptions survey instrument. Therefore, a census study was conducted with 116 LSU AgCenter 
Experiment Station Research Faculty. There were two frame errors in the sample because one 
faculty member had moved to another land-grant institution, and the other was on sabbatical. 
Therefore, the final sample was 114 LSU AgCenter Experiment Station Research Faculty. 
A cover letter (Appendix U) was attached to the questionnaire (Appendix V) and sent to 
116 LSU AgCenter Experiment Station Research faculty associated with plant commodities on 
August 7, 2006. A postcard follow-up (Appendix W) was sent to everyone on the list one week 
after the original mail out. There were three faculty members who asked the researcher to 
remove them from the list. A second questionnaire and cover letter (Appendix X) were sent to 
non-respondents two weeks after the original mail out, followed by a final postcard (Appendix 
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Y) one week later (Dillman, 1991). A total of 83 research faculty responded to the survey 
(72.8%). 
 The researcher attempted to contact all 31 non-respondents by phone two weeks after the 
second questionnaire was mailed out. Contact was made by phone with eight of the non-
respondents. Six of those contacted said they would fill out the survey, while the other two 
refused. It was also learned that two of the remaining non-respondents were out of town and 
unavailable. Next, an e-mail (Appendix Z) was sent to all of the remaining non-respondents with 
an attached questionnaire. A total of 6 non-respondent surveys were returned. Due to the low 
response, a final attempt was made to contact the remaining non-respondents by phone. The 
researcher was able to get three more people to agree to fill out the survey, but none of them 
completed it. Four others refused to fill out the survey. 
 An independent sample t-test was used to compare respondents and non-respondents of 
the research faculty using the grand means of each scale – food safety, biotechnology, chemical 
usage, chemical safety, conservation and water usage – as the dependent variable. Since Levine’s 
test for equality of variances showed that the variances of the respondents vs. the non-
respondents were not significantly different, the t-test formula that assumed equal variances was 
used for these analyses. The data in Tables 24-29 show that no significant differences existed 
between the grand mean of the respondents and the non-respondents. Since no significant 
differences existed between the respondents and the non-respondents for these six scales, it was 
decided that the non-respondents came from the same population as the respondents (N=89, 
78.1%). Therefore, the combined responses were representative of the LSU AgCenter 
Experiment Station Research Faculty population. The respondent and non-respondent data were 
combined for further analysis. 
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Table 24. Independent t-test of the Grand Mean of the Food Safety Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for LSU AgCenter 
Experiment Station Research Faculty. 
Response Mode n M SD t p 
Respondents 79 3.47 .48 1.08 .29 
Non-respondents 6 3.25 .41   
Note: N=89. 
Table 25. Independent t-test of the Grand Mean of the Biotechnology Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for LSU AgCenter 
Experiment Station Research Faculty. 
Response Mode n M SD t p 
Respondents 78 3.27 .54 1.47 .15 
Non-respondents 6 2.93 .47   
Note: N=89. 
Table 26. Independent t-test of the Grand Mean of the Chemical Usage Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for Louisiana Consumers. 
Response Mode n M SD t p 
Respondents 81 3.33 .51 1.35 .18 
Non-respondents 6 3.04 .33   
Note: N=89. 
Table 27. Independent t-test of the Grand Mean of the Chemical Safety Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for LSU AgCenter 
Experiment Station Research Faculty. 
Response Mode n M SD t p 
Respondents 82 3.04 .57 .30 .76 
Non-respondents 5 2.96 .01   
Note: N=89. 
Table 28. Independent t-test of the Grand Mean of the Conservation Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for LSU AgCenter 
Experiment Station Research Faculty. 
Response Mode n M SD t p 
Respondents 77 2.95 .54 .87 .39 






Table 29. Independent t-test of the Grand Mean of the Water Usage Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for LSU AgCenter 
Experiment Station Research Faculty. 
Response Mode n M SD t p 
Respondents 80 2.13 .54 .10 .92 
Non-respondents 5 2.10 .22   
Note: N=89. 
 ULouisiana Consumer Study 
 The environmental perceptions survey was also sent to a group representative of 
Louisiana consumers. It was determined by the researcher that Louisiana voters could be 
considered representative of Louisiana consumers. A random sample of active Louisiana voters 
was purchased from the Louisiana Secretary of State office. 
 Because of the population displacement in Louisiana due to hurricanes Katrina and Rita 
in 2005, the researcher chose to eliminate four parishes from the statewide sample – Cameron, 
Orleans, Plaquemines and St. Bernard. Therefore, the random sample of active Louisiana voters 
came from 60 of the 64 parishes in Louisiana. A total of 3,787 active Louisiana voters were 
randomly chosen by the Louisiana Secretary of State’s office. 
 A cover letter (Appendix P) was attached to the questionnaire (Appendix Q) and mailed 
to all 3,787 Louisiana consumers on August 4, 2006. A postcard follow-up (Appendix R) was 
sent to everyone on the list one week after the original mail out. A second questionnaire and 
cover letter (Appendix S) were sent to non-respondents two weeks after the original mail out, 
followed by a final postcard (Appendix T) one week later (Dillman, 1991). A total of 287 
surveys were returned to the researcher due to incorrect addresses which made the final sample 
of Louisiana consumers 3,500. A total of 664 (19.0%) consumers responded to the survey. Out 
of that total, 531 (15.2%) had usable data. 
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 A random sample of 200 non-respondents was taken for phone follow-ups two weeks 
after the second mailing. The researcher attempted to contact all 200 non-respondents in order to 
get a large enough sample of non-respondents for comparison purposes. A total of 21 non-
respondents agreed to return the questionnaire. Ten of the non-respondents returned surveys. 
However, only seven had usable data. Louisiana consumers who returned surveys after the 
September 1, 2006 deadline were also considered non-respondents. There were 34 surveys 
returned after the deadline, with 25 having usable data. Therefore, a total of 32 non-respondents 
were used for comparison purposes.  
 An independent sample t-test was used to compare respondents and non-respondents of 
all stakeholders using the grand means of each scale – food safety, biotechnology, chemical 
usage, chemical safety, conservation and water usage – as the dependent variable. Since Levine’s 
test for equality of variances showed that the variances of the respondents vs. the non-
respondents were not significantly different, the t-test formula that assumed equal variances was 
used for these analyses. The data in Tables 30-35 show that no significant differences existed 
between the grand mean of the respondents and the non-respondents. Since no significant 
differences existed between the respondents and the non-respondents for these six scales, it was 
decided that the non-respondents could be considered as the same population as the respondents 
(N=563, 16.1%). Therefore, the combined responses could be representative of the Louisiana 
consumer population. The respondent and non-respondent data were combined for further 
analysis. 
Table 30. Independent t-test of the Grand Mean of the Food Safety Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for Louisiana Consumers. 
Response Mode n M SD t p 
Respondents 506 3.07 .46 -.16 .86 




Table 31. Independent t-test of the Grand Mean of the Biotechnology Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for Louisiana Consumers. 
Response Mode n M SD t p 
Respondents 499 2.86 .51 -.85 .40 
Non-respondents 27 2.94 .49   
Note: N=563. 
Table 32. Independent t-test of the Grand Mean of the Chemical Usage Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for Louisiana Consumers. 
Response Mode n M SD t P 
Respondents 516 2.86 .45 .05 .96 
Non-respondents 29 2.86 .48   
Note: N=563. 
Table 33. Independent t-test of the Grand Mean of the Chemical Safety Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for Louisiana Consumers. 
Response Mode n M SD t p 
Respondents 499 2.74 .54 -1.24 .21 
Non-respondents 28 2.89 .48   
Note: N=563. 
Table 34. Independent t-test of the Grand Mean of the Conservation Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for Louisiana Consumers. 
Response Mode n M SD t p 
Respondents 515 2.87 .49 -.72 .47 
Non-respondents 28 2.94 .45   
Note: N=563. 
Table 35. Independent t-test of the Grand Mean of the Water Usage Scale Items in the 
Agricultural Environmental Perceptions Survey by Response Mode for Louisiana Consumers. 
Response Mode n M SD t p 
Respondents 509 2.25 .55 .98 .33 
Non-respondents 28 2.14 .56   
Note: N=563. 
Fourth Objective 
 The fourth objective was to describe the stakeholders on selected personal characteristics 
and their knowledge of agriculture. These personal characteristics were: age, ethnic background, 
gender, location of residence (rural to urban) and highest level of education completed. 
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 The two stakeholder groups surveyed were LSU AgCenter Experiment Station research 
faculty and Louisiana consumers. The Experiment Station survey was a census survey. The 
Louisiana consumer survey incorporated a random sample.  
 UDescription of LSU AgCenter Experiment Station Research Faculty 
 A total of 89 (78.1%) LSU AgCenter Experiment Station Research Faculty responded to 
the agricultural environmental quiz and survey. More than 90% of the respondents were males 
(n= 82, 92.1%). There were seven female respondents which accounted for the remaining 7.9%.  
 The age of the research faculty ranged from 33 to 69. The ages of the researchers were 
broken down into four categories with more than 40% of the research faculty between the ages of 
50-59 (Table 36). Less than 10% of the research faculty who responded were under than 40 years 
of age.  
Table 36. Age of LSU AgCenter Experiment Station Research Faculty who Responded to the 
Agricultural Environmental Perceptions Survey. 
Age Group n % 
Less than 40 8 9.0 
40-49 21 23.6 
50-59 40 45.0 
Greater than 59 18 20.2 
Missing 2 2.2 
Total 89 100.0 
Note: N= 89, M=52.24, SD=8.57, Range 33-69. 
 The ethnic background of the researchers was predominately Caucasian (n= 77, 86.6%). 
Asians represented the next largest ethic group, making up more than 10% of the respondents 
(n= 9, 10.1%) as indicated in Table 37. 
 Research faculty was asked to identify their location of residence – rural, small town, 




Table 37. Ethnic Background of LSU AgCenter Experiment Station Research Faculty who 
Responded to the Agricultural Environmental Perceptions Survey. 
Ethnic Group n % 
Caucasian 77 86.6 
Asian 9 10.1 
Hispanic 2 2.2 
African American 1 1.1 
Total 89 100.0 
 Note: N= 89. 
Table 38. Location of Residence of LSU AgCenter Experiment Station Research Faculty who 
Responded to the Agricultural Environmental Perceptions Survey. 
Location of Residence n % 
City 47 52.8 
Rural 20 22.5 
Suburb 16 18.0 
Small Town 6 6.7 
Total 89 100.0 
Note: N= 89. 
 Information about the highest level of education of the researchers was also acquired with 
more than 90% having a Ph.D. The remaining respondents had a Masters degree (Table 39). 
Table 39. Level of Education of LSU AgCenter Experiment Station Research Faculty who 
Responded to the Agricultural Environmental Perceptions Survey. 
Level of Education n % 
Ph.D. 82 92.1 
Masters 7 7.9 
Total 89 100.0 
Note: N= 89. 
 UDescription of Louisiana Consumers 
 A total of 563 (16.1%) Louisiana consumers responded to the agricultural environmental 
quiz and perceptions survey with usable data. There were more female respondents (n=309, 
54.9%) than male respondents (n=254, 45.1%). This can be considered representative of the 
active Louisiana registered voters and the Louisiana population. A total of 54.8% of the active 
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Louisiana voters are female (Louisiana Secretary of State, 2006) compared to 51.4% of the 
Louisiana population (U. S. Census Bureau, 2006). 
 The age of the respondents ranged from 19 to 91. The age of the consumers was broken 
down into six categories with the 50-59 age category having the most respondents (n=150, 
26.7%). The consumers that were less than 30 years of age and those who were greater than 69 
years of age were the smallest age category groups with fewer than 12% each (Table 40). 
Table 40. Age of Louisiana Consumers who Responded to the Agricultural Environmental 
Perceptions Survey. 
Age Group n % 
Less than 30 61 10.8 
30-39 81 14.4 
40-49 121 21.5 
50-59 150 26.7 
60-69 84 14.9 
Greater than 69 66 11.7 
Total 563 100.0 
Note: N=563. M=50.08, SD=15.10, Range 19-91. 
 More than 80% of the respondents were Caucasian with fewer than 15% of the 
respondents being African American (Table 41). This is not reflective of the active voter list and 
the state population. The percentage of active African American voters was greater than 25% 
(n=989, 26.2%) selected in the sample (Louisiana Secretary of State, 2006).  
Table 41. Ethnic Background of Louisiana Consumers who Responded to the Agricultural 
Environmental Perceptions Survey. 
Ethnic Group n % 
Caucasian 468 83.2 
African American 80 14.2 
Other 4 .7 
Hispanic 4 .7 
Asian 7 1.2 




 Louisiana consumers were asked to identify their location of residence – rural, small 
town, suburb or city. Almost 30% of the respondents reported living in a city (n=168, 29.9%), 
which represented the highest total. The smallest group of respondents (n=109, 19.4%) stated 
that they live in the suburbs. The results are presented in Table 42. 
Table 42. Location of Residence of Louisiana Consumers who Responded to the Agricultural 
Environmental Perceptions Survey. 
Location of Residence n % 
City 168 29.9 
Rural 133 23.6 
Small Town 132 23.4 
Suburb 109 19.4 
Missing 21 3.7 
Total 563 100.0 
Note: N=563. 
 Louisiana consumers were asked for their highest level of education. They were 
presented with five categories ranging from “Did not graduate from high school” to “Graduate 
degree” (Master’s, Ph.D., and “Professional”). The largest group of respondents (n=194, 34.5%) 
stated that their highest level of education was high school (Table 43). More than 40% of the  
Table 43. Level of Education of Louisiana Consumers who Responded to the Agricultural 
Environmental Perceptions Survey. 
Level of Education n % 
High School Graduate 194 34.5 
College Bachelor’s Degree 145 25.8 
Graduate Degree 91 16.2 
2-year Associate Degree or 
Technical Certificate 
83 14.7 
Did not Graduate from High 
School 
42 7.5 
Missing 8 1.3 




respondents reported having a college bachelor’s or graduate degree. According to census data, 
in the year 2000 only 18.7% of Louisiana residents age 25 and above had a college degree or 
higher (U. S. Census Bureau, 2006). 
Fifth Objective 
 The fifth objective was to determine stakeholder’s agriculture knowledge and their 
perceptions of certain constructs of farming practices and their relationship to the environment. 
The constructs were: food safety, biotechnology, chemical usage, chemical safety, conservation 
and water usage. 
 A 20-item agriculture knowledge quiz was sent to LSU AgCenter Experiment Station 
research faculty and Louisiana consumers along with the perceptions questionnaire. In the pilot 
study, two questions were adjusted because fewer than 50% of the research faculty respondents 
answered them correctly. After the adjustments, a decision was made to eliminate any question 
in the quiz from the final score if more than 50% of the LSU AgCenter Research Faculty 
answered any question incorrectly. 
Both stakeholder groups were asked to rate their perceptions of agricultural practices and 
their relationship to the environment based on the following scale: 
• 1 = Strongly Disagree 
• 2 = Disagree 
• 3 = Agree 
• 4 = Strongly Agree 
This data was used to calculate a perceptions rating on each statement and construct. 
There were six constructs within the perceptions survey instrument – food safety, biotechnology, 
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chemical usage, chemical safety, conservation and water usage. The mean for each statement and 
the grand mean of each construct will be interpreted as follows: 
• 1.00 – 1.49 = Strongly Disagree 
• 1.50 – 2.49 = Disagree 
• 2.50 – 3.49 = Agree 
• 3.50 – 4.00 = Strongly Agree 
 UAgriculture Knowledge and Perceptions of LSU AgCenter Experiment Station Research 
Faculty 
 
 Only one of the questions in the 20-item quiz was answered incorrectly by more than 
50% of the research faculty. The question was “How does the long-term weathering process 
affect soil?” Only 38.6% of the respondents circled the correct response “It creates more 
topsoil.” Therefore, this question was eliminated from the final score of the research faculty 
study and the Louisiana consumer study. The results for each question in the quiz are presented 
in Table 44. 
 Out of the 19 questions counted toward the final score, the overall mean of the research 
faculty was 15.64. One researcher answered all 19 questions correctly with most respondents 
answering 15 or more questions correctly. For convenience, the scoring was separated into four 
categories listed in Table 45. The lowest category (Less than 13) represented scores less than 
65%. Research faculty in the highest category (Greater than 16) answered 90% or more of the 19 
questions correctly. 
 With respect to the perception scale, a principal component analysis was used to evaluate 
the scale measuring each construct. The anti-image correlation matrix was examined before 
interpreting the factor analysis by looking at the measure of sampling adequacy (MSA) for each 
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of the individual items in each scale. Factor analysis is appropriate if the MSA’s are above .50 
(Hair et al., 1998). 
Table 44. Agriculture Knowledge of LSU AgCenter Experiment Station Research Faculty 





What are the three primary nutrients used by farmers on most 
crops? 
88/98.9 1/1.1 
Which of the following processes almost eliminates bacteria? 88/98.9 1/1.1 
What is the most common cause of food-borne illness? 87/97.8 2/2.2 
What is the difference between genetically modified plants and 
non-genetically modified plants of the same species? 
87/97.8 2/2.2 
What best describes food that has harmful bacteria? 87/97.8 2/2.2 
Which of the following statements about agricultural runoff is 
false? 
85/95.5 4/4.5 
In the United States, which are the three most-produced 
genetically modified plants? 
82/92.1 7/7.9 
Which of the following is true about conservation programs in the 
U.S. Farm Bill? 
81/91.0 8/9.0 
Conservation tillage systems in agriculture can do all of the 
following except: 
79/88.8 10/11.2 
Overall, which crop uses the most nitrogen fertilizer? 77/86.5 12/13.5 
The dark color in soil comes from? 75/84.3 14/15.7 
Which of the following statements about genetically modified 
crops is true? 
74/83.1 15/16.9 
Which of the following statements about the U.S. food supply is 
false? 
67/75.3 22/24.7 
Approximately how much time does it take to develop and 
commercialize a genetically modified crop? 
67/75.3 22/24.7 
Which crop typically uses the most water per acre in the United 
States? 
65/73.0 24/27.0 
Some genetically modified plants can provide these benefits to 
farmers and consumers except: 
58/65.2 31/34.8 
By what percentage has commercial fertilizer use in conventional 
farming increased crop yields since the 1960s? 
50/56.2 39/43.8 
In general, which of the following statements about organic 
farming is true? 
48/53.9 41/46.1 
Which of the following statements about genetically modified 
plants is true? 
47/52.8 42/47.2 
How does the long-term weathering process affect soil? 34/38.2 55/61.8 
Note: N=89, M=15.64, SD=2.10. 
P
a




 There were six separate scales that emerged from the pilot study – food safety, 
biotechnology, chemical use, chemical safety, conservation and water usage. Each scale was 
examined using the latent root criterion (eigenvalues) by the researcher. Since each variable 
contributes to the total eigenvalue, Hair et al. (1998) recommends an eigenvalue greater than one 
as significant. The internal consistency of each scale was also examined using Cronbach’s alpha. 
Table 45. Agriculture Knowledge Score of LSU AgCenter Experiment Station Research Faculty 
who Responded to the Agricultural Environmental Perceptions Survey. 
Number of Correct Responses n % 
Less than 13 8 9.0 
13-14 11 12.4 
15-16 32 36.0 
Greater than 16 38 42.6 
Total 89 100 
Note: N=89. M=15.64, SD=2.10. Scores are based on a total of 19 questions. 
 The lower limit of a Cronbach’s alpha is .70, unless it is exploratory research, which may 
accept a .60 (Hair et al., 1998). The researcher decided a priori to use a Cronbach’s alpha of .70, 
and a minimum factor loading of .40 as lower limit criterion. The following criterion rating scale 
(Robinson et al., 1991) was used to evaluate the Cronbach’s alpha: 
• .80 or better is Exemplary 
• .70 - .79 is Extensive 
• .60 - .69 is Moderate 
• Less than .60 is Minimal 
 Using the six-item food safety scale in a one factor loading, an eigenvalue of 3.90 was 
extracted. This factor loading accounted for 64.91% of the variance. The MSA’s of these six 
items were acceptable with values ranging from .76 to .93. All of the factor loadings were 
acceptable with a low of .46 and a high of .94 (Table 46). The internal consistency was 
exemplary with a Cronbach’s alpha of .86 for the six-item scale. 
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Table 46. Factor Loadings for the One Factor Solution of the Six Food Safety Items as Perceived 
by the LSU AgCenter Experiment Station Research Faculty in the Agricultural Environmental 
Perceptions Survey 
Scale/Items Factor 1 
Loadings 
Large family farms using conventional farming techniques produce safe food. .94 
Overall, farmers using conventional farming techniques produce safe food. .92 
Small family farms using conventional farming techniques produce safe food.  .92 
The food you buy in the grocery store is safe. .87 
Overall, farmers using organic farming techniques produce safe food. .59 
American farmers using conventional farming techniques produce safer food than 
other countries. 
.46 
Note: Eigenvalue = 3.90, Percent of variance explained = 64.91% and Cronbach’s alpha = .86. 
The scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly 
Agree. N=85. 
 
 There were six items in the food safety scale in the agricultural environmental 
perceptions survey. Overall, the research faculty agreed with the entire scale with a grand mean 
of 3.45 (SD=.48). This shows that researchers agree that all aspects of food production are safe. 
The research faculty responding to the survey agreed with four of the statements and strongly 
agreed with two of the statements. The highest rated statement was “Overall, farmers using 
conventional farming techniques produce safe food” with a 3.57 rating (N=88, SD=.56). The 
other statement in which respondents strongly agreed was “The food you buy in the grocery store 
is safe” with a 3.50 rating (N=86, SD=.57). The lowest rated statement was “American Farmers 
using conventional farming techniques produce safer food than most other countries” with a 
rating of 3.36 (N=86, SD=.77). The statements and their ratings are presented in Table 47. 
 Using the five-item biotechnology scale in a one factor loading, an eigenvalue of 3.46 
was extracted. This factor loading accounted for 69.21% of the variance. The MSA’s of these 
five items were acceptable with values ranging from .79 to .87. All of the factor loadings were 
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acceptable with a low of .75 and a high of .88 (Table 48). The internal consistency was 
exemplary with a Cronbach’s alpha of .89 for the five-item scale. 
Table 47. LSU AgCenter Experiment Station Research Faculty Perception Ratings and 
Interpretation of the Six Food Safety Items in the Agricultural Environmental Perceptions Survey
Food Safety Statement n M SD Interpretation 
Overall, farmers using conventional farming 
techniques produce safe food. 
88 3.57 .56 Strongly Agree 
The food you buy in the grocery store is 
safe. 
86 3.50 .57 Strongly Agree 
Large family farms using conventional 
farming techniques produce safe food. 
88 3.47 .59 Agree 
Small family farms using conventional 
farming techniques produce safe food. 
88 3.43 .58 Agree 
Overall, farmers using organic farming 
techniques produce safe food. 
88 3.40 .62 Agree 
American Farmers using conventional 
farming techniques produce safer food 
than most other countries. 
86 3.36 .77 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=89. 
 
Table 48. Factor Loadings for the One Factor Solution of the Five Biotechnology Items as 
Perceived by the LSU AgCenter Experiment Station Research Faculty in the Agricultural 
Environmental Perceptions Survey 
Scale/Items Factor 1 
Loadings 
Farmers should grow genetically modified crops used for food consumption. .88 
Food produced from genetically modified plants is safe to eat. .87 
Genetically modified plants can help farmers protect their land environmentally. .85 
Genetically modified plants are safe to grow. .80 
Farmers should grow genetically modified crops used for making 
pharmaceuticals. 
.75 
Note: Eigenvalue = 3.46, Percent of variance explained = 69.21%, Cronbach’s alpha = .89. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=84. 
 
 There were five items in the biotechnology scale in the perceptions survey. Overall, the 
research faculty agreed with the entire scale with a grand mean of 3.25 (SD=.54). This shows 
that researchers agree that genetically modified plants in agriculture are beneficial and safe. The 
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research faculty responding to the survey agreed with all five of the statements. The highest rated 
statement was “Food produced from genetically modified plants is safe to eat” with a 3.32 rating 
(N=87, SD=.62). The lowest rated statement was “Farmers should grow genetically modified 
crops used for food consumption” with a rating of 3.07 (N=85, SD=.67). The biotechnology 
statements and their ratings are presented in Table 49. 
Table 49. LSU AgCenter Experiment Station Research Faculty Perceptions Ratings and the 
Interpretation of the Five Biotechnology Items in the Agricultural Environmental Perceptions 
Survey 
Biotechnology Statement n M SD Interpretation 
Food produced from genetically modified plants 
is safe to eat. 
87 3.32 .62 Agree 
Genetically modified plants are safe to grow. 86 3.29 .61 Agree 
Genetically modified plants can help farmers 
protect their land environmentally. 
87 3.28 .66 Agree 
Farmers should grow genetically modified crops 
used for making pharmaceuticals. 
85 3.22 .71 Agree 
Farmers should grow genetically modified crops 
used for food consumption. 
85 3.07 .67 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=89. 
 
 Using the four-item chemical usage scale in a one factor loading, an eigenvalue of 2.29 
was extracted. This factor loading accounted for 57.33% of the variance. The MSA’s of these 
four items were acceptable with values ranging from .64 to .81. All of the factor loadings were 
acceptable with a low of .64 and a high of .84 (Table 50). The internal consistency was extensive 
with a Cronbach’s alpha of .75 for the four-item scale. 
 There were four items in the chemical usage scale in the perceptions survey. Overall, 
researchers agreed with the entire scale with a grand mean of 3.31 (SD=.50). This reveals that 
researchers agree that the use of chemicals in agriculture is beneficial and necessary. The 
research faculty responding to the survey agreed with all four of the statements. The highest 
rated statement was “The use of pesticides in conventional farming reduces food cost” with a 
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3.44 rating (N=89, SD=.67). The lowest rated statement was “Pesticides are necessary for 
farmers to produce their food” with a rating of 3.07 (N=88, SD=.71). The chemical usage 
statements and their ratings are presented in Table 51. 
Table 50. Factor Loadings for the One Factor Solution of the Revised Four Chemical Usage 
Items as Perceived by the LSU AgCenter Experiment Station Research Faculty in the 
Agricultural Environmental Perceptions Survey 
Scale/Items Factor 1P 
PLoadings 
Using fertilizers is necessary for farmers to produce their food. .84 
Pesticides are necessary for farmers to produce their food. .84 
If applied correctly, pesticides are safe in conventional farming. .70 
The use of pesticides in conventional farming reduces food cost. .64 
Note: Eigenvalue = 2.29, Percent of variance explained = 57.33%, Cronbach’s alpha = .75. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=87. 
 
Table 51. LSU AgCenter Experiment Station Research Faculty Perceptions of the Four Chemical 
Usage Items in the Agricultural Environmental Perceptions Survey 
Chemical Usage Statement n M SD Interpretation 
The use of pesticides in conventional farming 
reduces food cost. 
89 3.44 .67 Agree 
If applied correctly, pesticides are safe in 
conventional farming. 
88 3.39 .58 Agree 
Using fertilizers is necessary for farmers to 
produce their food. 
89 3.28 .72 Agree 
Pesticides are necessary for farmers to produce 
their food. 
88 3.07 .71 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=89. 
 
 Using the five-item chemical safety scale in a one factor loading, an eigenvalue of 4.08 
was extracted. This factor loading accounted for 81.50% of the variance. The MSA’s of these 
five items were acceptable with values ranging from .63 to .94. All of the factor loadings were 
acceptable with a low of .84 and a high of .93 (Table 52). The internal consistency was 
exemplary with a Cronbach’s alpha of .94 for the five-item scale.  
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Table 52. Factor Loadings for the One Factor Solution of the Five Chemical Safety Items as 
Perceived by the LSU AgCenter Experiment Station Research Faculty in the Agricultural 
Environmental Perceptions Survey 
Scale/Items Factor 1P 
PLoadings 
Large family farms safely use pesticides for the environment. .93 
Large family farms safely use fertilizers for the environment. .93 
Small family farms safely use fertilizers for the environment. .91 
Small family farms safely use pesticides for the environment. .91 
Farmers who use conventional farming techniques apply pesticides safely. .84 
Note: Eigenvalue = 4.08, Percent of variance explained = 81.50%, Cronbach’s alpha = .94. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=87. 
 
 There were five items in the chemical safety scale in the perceptions survey. Overall, 
researchers agreed with the entire scale with a grand mean of 3.03 (SD=.55). This shows that 
researchers agree that farmers are safely using pesticides and fertilizers. The research faculty 
responding to the survey agreed with all five of the statements. All five items were rated very 
closely to each other. The highest rated statement was “Farmers who use conventional farming 
techniques apply pesticides safely” with a 3.07 rating (N=87, SD=.59). The lowest rated 
statement was “Small family farms safely use pesticides for the environment” with a rating of 
2.98 (N=87, SD=.61). The chemical usage statements and their ratings are presented in Table 53. 
 Using the three-item conservation scale in a one factor loading, an eigenvalue of 2.38 was 
extracted. This factor loading accounted for 79.32% of the variance. The MSA’s of these three 
items were acceptable with values ranging from .67 to .81. All of the factor loadings were 
acceptable with a low of .86 and a high of .92 (Table 54). The internal consistency was 
exemplary with a Cronbach’s alpha of .87 for the three-item scale. 
 There were three items in the conservation scale in the perceptions survey. Overall, 
researchers agreed with the entire scale with a grand mean of 2.94 (SD=.53). This reveals that 
researchers agree that farmers are incorporating conservation practices to their land. The research 
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 Table 53. LSU AgCenter Experiment Station Research Faculty Perceptions of the Five 
Chemical Safety Items in the Agricultural Environmental Perceptions Survey 
Chemical Safety Statement n M SD Interpretation 
Farmers who use conventional farming techniques 
apply pesticides safely. 
87 3.07 .59 Agree 
Large family farms safely use pesticides for the 
environment. 
87 3.06 .60 Agree 
Large family farms safely use fertilizers for the 
environment. 
87 3.03 .62 Agree 
Small family farms safely use fertilizers for the 
environment. 
87 3.02 .63 Agree 
Small family farms safely use pesticides for the 
environment. 
87 2.98 .61 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=89. 
 
Table 54. Factor Loadings for the One Factor Solution of the Three Conservation Items as 
Perceived by the LSU AgCenter Experiment Station Research Faculty in the Agricultural 
Environmental Perceptions Survey 
Scale/Items Factor 1P 
PLoadings 
Large family farms practice good conservation tillage techniques. .92 
Overall, farmers using conventional farming techniques practice good 
conservation. 
.90 
Small family farms practice good conservation tillage techniques. .86 
Note: Eigenvalue = 2.38, Percent of variance explained = 79.32%, Cronbach’s alpha = .87. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=82. 
  
faculty responding to the survey agreed with all three of the statements. All three items were 
rated very closely to each other. The highest rated statement was “Overall, farmers using 
conventional farming techniques practice good conservation” and “Large family farms practice 
good conservation tillage” with a 2.94 rating each. The lowest rated statement was “Small family 
farms practice good conservation tillage” with a rating of 2.93 (N=83, SD=.58). The 
conservation statements and their ratings are presented in Table 55. 
 Using the two-item water usage scale in a one factor loading, an eigenvalue of 1.83 was 
extracted. This factor loading accounted for 91.34% of the variance. The MSA’s of these two 
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items were acceptable with both having values of .50. Both factor loadings were acceptable with 
each having a .96 (Table 56). The internal consistency was exemplary with a Cronbach’s alpha 
of .91 for the two-item scale. 
Table 55. LSU AgCenter Experiment Station Research Faculty Perceptions of the Three 
Conservation Items in the Agricultural Environmental Perceptions Survey 
Conservation Statement n M SD Interpretation 
Overall, farmers using conventional farming 
techniques practice good conservation. 
86 2.94 .58 Agree 
Large family farms practice good conservation 
tillage 
82 2.94 .62 Agree 
Small family farms practice good conservation 
tillage. 
83 2.93 .58 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=89. 
 
Table 56. Factor Loadings for the One Factor Solution of the Revised Two Water Usage Items as 
Perceived by the LSU AgCenter Experiment Station Research Faculty in the Agricultural 
Environmental Perceptions Survey 
Scale/Items Factor 1P 
PLoadings 
Farmers using conventional farming techniques use too much water to irrigate 
their crops. 
.96 
Farmers using organic farming techniques use too much water to irrigate their 
crops. 
.96 
Note: Eigenvalue = 1.83, Percent of variance explained = 91.34%, Cronbach’s alpha = .91. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=85. 
 
 There were two items in the water usage scale in the perceptions survey. Overall, 
researchers disagreed with the entire scale with a grand mean of 2.12 (SD=.52). This shows that 
researchers disagreed with the statements that farmers are using too much water to irrigate their 
crops. The research faculty responding to the survey disagreed with both statements (Table 57). 
 The highest rated statement was “Farmers using conventional farming techniques use too 
much water to irrigate their crops” with a 2.15 rating (N=86, SD=.54). The lowest rated 
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statement was “Farmers using organic farming techniques use too much water to irrigate their 
crops” with a rating of 2.09 (N=85, SD=.55).  
Table 57. LSU AgCenter Experiment Station Research Faculty Perceptions of the Two Water 
Usage Items in the Agricultural Environmental Perceptions Survey 
Water Usage Statement n M SD Interpretation 
Farmers using conventional farming techniques use 
too much water to irrigate their crops. 
86 2.15 .54 Disagree 
Farmers using organic farming techniques use too 
much water to irrigate their crops. 
85 2.09 .55 Disagree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=89. 
 
 UAgriculture Knowledge and Perceptions of Louisiana Consumers 
 After the adjustments were made to the agricultural environmental quiz from the pilot 
study, a decision was made to eliminate any question in the quiz from the final score if more than 
50% of the LSU AgCenter Research Faculty answered any question incorrectly. Only one of the 
questions was answered incorrectly by more than 50% of the research faculty. The question was 
“How does the long-term weathering process affect soil?” Therefore, this question was 
eliminated from the final score of the research faculty study and the Louisiana consumer study.  
 More than 50% of the Louisiana consumers who responded to the quiz got 11 questions 
correct. One other question “By what percentage has commercial fertilizer use in conventional 
farming increased crop yields since the 1960s?” was slightly under 50% with 281 (49.9%) 
correct responses. The results for each question in the quiz are presented in Table 58. 
 Out of the 19 questions counted toward the final score, the overall mean of Louisiana 
consumers was 10.70. None of the consumers answered all 19 questions correctly with two 
respondents answering 18 questions correctly. The scoring was separated into three categories 
with consumers recording 9-12 correct responses comprising more than 40% (Table 59).  
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What best describes food that has harmful bacteria? 495/87.9 68/12.1 
The dark color in soil comes from? 450/79.9 113/20.1 
Which crop typically uses the most water per acre in the United 
States? 
440/78.2 123/21.8 
Which of the following processes almost eliminates bacteria? 426/75.7 137/24.3 
What are the three primary nutrients used by farmers on most 
crops? 
409/72.6 154/27.4 
What is the most common cause of food-borne illness? 397/70.5 166/29.5 
What is the difference between genetically modified plants and 
non-genetically modified plants of the same species? 
361/64.1 202/35.9 
Which of the following statements about agricultural runoff is 
false? 
320/56.8 243/43.2 
Which of the following statements about genetically modified 
plants is true? 
307/54.5 256/45.5 
Which of the following statements about genetically modified 
crops is true? 
294/52.2 269/47.8 
Which of the following is true about conservation programs in the 
U.S. Farm Bill? 
291/51.7 272/48.3 
By what percentage has commercial fertilizer use in conventional 
farming increased crop yields since the 1960s? 
281/49.9 282/50.1 
Conservation tillage systems in agriculture can do all of the 
following except: 
303/46.2 260/53.8 
Which of the following statements about the U.S. food supply is 
false? 
245/43.5 318/56.5 
In the United States, which are the three most-produced 
genetically modified plants? 
245/43.5 318/56.5 
In general, which of the following statements about organic 
farming is true? 
229/40.7 334/59.3 
Approximately how much time does it take to develop and 
commercialize a genetically modified crop? 
223/39.6 340/60.4 
Overall, which crop uses the most nitrogen fertilizer? 210/37.3 353/62.7 
Some genetically modified plants can provide these benefits to 
farmers and consumers except: 
142/25.2 421/74.8 
How does the long-term weathering process affect soil? 45/8.0 518/92.0 
Note: N=563. M=10.70, SD=3.38. 
P
a
P The complete wording of the quiz items may be found in Appendix Q. 
 
 With respect to the perceptions survey, each construct was examined. Using the six-item 
food safety scale in a one factor loading, an eigenvalue of 3.27 was extracted. This factor loading 
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accounted for 54.51% of the variance. The MSA’s of these six items were acceptable with values 
ranging from .81 to.92. All of the factor loadings were acceptable with a low of .45 and a high of 
.87 (Table 60). The internal consistency was exemplary with a Cronbach’s alpha of .82 for the 
six-item scale. 
Table 59. Agriculture Knowledge Score of Louisiana Consumers who Responded to the 
Agricultural Environmental Perceptions Survey. 
Number of Correct Responses n % 
Less than 9 152 27.0 
9-12 228 40.5 
Greater than 12 183 32.5 
Total 563 100 
Note: N=563. M=10.70, SD=3.38. 
Table 60. Factor Loadings for the One Factor Solution of the Six Food Safety Items as Perceived 
by Louisiana Consumers in the Agricultural Environmental Perceptions Survey 
Scale/Items Factor 1 
Loadings 
Overall, farmers using conventional farming techniques produce safe food. .87 
Large family farms using conventional farming techniques produce safe food. .83 
Small family farms using conventional farming techniques produce safe food.  .80 
The food you buy in the grocery store is safe. .72 
American farmers using conventional farming techniques produce safer food than 
other countries. 
.69 
Overall, farmers using organic farming techniques produce safe food. .45 
Note: Eigenvalue = 3.27, Percent of variance explained = 54.51 % and Cronbach’s alpha = .82. 
The scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly 
Agree. N=538. 
 
 There were six items in the food safety scale in the agricultural environmental 
perceptions survey. Overall, Louisiana consumers agreed with the entire scale with a grand mean 
of 3.08 (SD=.46). This shows that Louisiana consumers agree that all aspects of food production 
are safe. There is a lower level of agreement than the research faculty with respect to the food 
safety scale.  The Louisiana consumers responding to the survey agreed with all six of the 
statements. This is different from the research faculty who strongly agreed with two of the six 
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statements. The highest rated statement was “American farmers using conventional farming 
techniques produce safer food than most other countries” with a 3.18 rating (N=555, SD=.72). 
The next highest rated statement was “Overall, farmers using organic farming techniques 
produce safe food” with a rating of 3.17 (N=554, SD=.65). The lowest rated statement was “The 
food you buy in the grocery store is safe” with a rating of 2.98 (N=555, SD=.62). The food 
safety statements and their ratings are presented in Table 61. 
Table 61. Louisiana Consumer Perceptions of the Six Food Safety Items in the Agricultural 
Environmental Perceptions Survey 
Food Safety Statement n M SD Interpretation 
American farmers using conventional farming 
techniques produce safer food than most other 
countries. 
555 3.18 .72 Agree 
Overall, farmers using organic farming techniques 
produce safe food. 
554 3.17 .65 Agree 
Small family farms using conventional farming 
techniques produce safe food. 
554 3.05 .61 Agree 
Overall, farmers using conventional farming 
techniques produce safe food. 
554 3.02 .62 Agree 
Large family farms using conventional farming 
techniques produce safe food. 
551 2.99 .63 Agree 
The food you buy in the grocery store is safe. 555 2.98 .62 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=563. 
 
 Using the five-item biotechnology scale in a one factor loading, an eigenvalue of 3.18 
was extracted. This factor loading accounted for 63.51% of the variance. The MSA’s of these 
five items were acceptable with values ranging from .79 to 86. All of the factor loadings were 
acceptable with a low of .71 and a high of .87 (Table 62). The internal consistency was 
exemplary with a Cronbach’s alpha of .85 for the five-item scale. 
 There were five items in the biotechnology scale in the perceptions survey. The Louisiana 
consumers responding to the survey agreed with all five of the statements with a grand mean of 
2.86 (SD=.51). This shows that Louisiana consumers agree that genetically modified plants in 
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agriculture are beneficial and safe. The highest rated statements were “Genetically modified 
plants are safe to grow” and “Farmers should grow genetically modified crops used for making 
pharmaceuticals” with a 2.93 rating each. Just like the research faculty, the lowest rated 
statement of Louisiana consumers was “Farmers should grow genetically modified crops used 
for food consumption” with a rating of 2.75 (N=546, SD=.67). The biotechnology statements and 
their ratings are presented in Table 63. 
Table 62. Factor Loadings for the One Factor Solution of the Five Biotechnology Items as 
Perceived by Louisiana Consumers in the Agricultural Environmental Perceptions Survey 
Scale/Items Factor 1 
Loadings 
Genetically modified plants are safe to grow. .87 
Food produced from genetically modified plants is safe to eat. .83 
Farmers should grow genetically modified crops used for food consumption. .81 
Genetically modified plants can help farmers protect their land environmentally. .75 
Farmers should grow genetically modified crops used for making 
pharmaceuticals. 
.71 
Note: Eigenvalue = 3.18, Percent of variance explained = 63.51%, Cronbach’s alpha = .85. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=529. 
  
Table 63. Louisiana Consumer Perceptions of the Five Biotechnology Items in the Agricultural 
Environmental Perceptions Survey 
Biotechnology Statement n M SD Interpretation 
Genetically modified plants are safe to grow. 543 2.93 .57 Agree 
Farmers should grow genetically modified crops 
used for making pharmaceuticals. 
547 2.93 .67 Agree 
Food produced from genetically modified plants is 
safe to eat. 
549 2.87 .64 Agree 
Genetically modified plants help farmers protect 
their land environmentally. 
543 2.82 .67 Agree 
Farmers should grow genetically modified crops for 
food consumption. 
546 2.75 .67 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 




 Using the four-item chemical usage scale in a one factor loading, an eigenvalue of 1.92 
was extracted. This factor loading accounted for 47.87% of the variance. The MSA’s of these 
four items were acceptable with values ranging from .62 to .77. All of the factor loadings were 
acceptable with a low of .43 and a high of .82 (Table 64). The internal consistency was moderate 
with a Cronbach’s alpha of .61 for the four-item scale. 
Table 64. Factor Loadings for the One Factor Solution of the Revised Four Chemical Usage 
Items as Perceived by Louisiana Consumers in the Agricultural Environmental Perceptions 
Survey 
Scale/Items Factor 1P 
PLoadings 
Pesticides are necessary for farmers to produce their food. .82 
Using fertilizers is necessary for farmers to produce their food. .76 
If applied correctly, pesticides are safe in conventional farming. .69 
The use of pesticides in conventional farming reduces food cost. .43 
Note: Eigenvalue = 1.92, Percent of variance explained = 47.87%, alpha = .61. The scale used 
for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. N=548. 
 
 There were four items in the chemical usage scale in the perceptions survey. The 
Louisiana consumers responding to the survey agreed with all four of the statements with a grand 
mean of 2.86 (SD=.49). This reveals that consumers agree that the use of chemicals in agriculture 
is beneficial and necessary. The highest rated statement was “Using fertilizers is necessary for 
farmers to produce their food” with a 2.97 rating (N=553, SD=.68). The lowest rated statement 
was “The use of pesticides in conventional farming reduces food cost” with a rating of 2.67 
(N=553, SD=.74). The chemical usage statements and their ratings are presented in Table 65. 
 Using the five-item chemical safety scale in a one factor loading, an eigenvalue of 3.58 
was extracted. This factor loading accounted for 71.49% of the variance. The MSA’s of these 
five items were acceptable with values ranging from .72 to .91. All of the factor loadings were 
acceptable with a low of .73 and a high of .89 (Table 66). The internal consistency was 
exemplary with a Cronbach’s alpha of .90 for the five-item scale.  
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Table 65. Louisiana Consumer Perceptions of the Four Chemical Usage Items in the Agricultural 
Environmental Perceptions Survey 
Chemical Usage Statement n M SD Interpretation 
Using fertilizers is necessary for farmers to 
produce their food. 
553 2.97 .68 Agree 
If applied correctly, pesticides are safe in 
conventional farming. 
555 2.94 .56 Agree 
Pesticides are necessary for farmers to produce 
their food. 
556 2.83 .68 Agree 
The use of pesticides in conventional farming 
reduces food cost. 
553 2.67 .74 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=563. 
  
Table 66. Factor Loadings for the One Factor Solution of the Five Chemical Safety Items as 
Perceived by Louisiana Consumers in the Agricultural Environmental Perceptions Survey 
Scale/Items Factor 1P 
PLoadings 
Small family farms safely use pesticides for the environment. .89 
Large family farms safely use pesticides for the environment. .89 
Large family farms safely use fertilizers for the environment. .86 
Small family farms safely use fertilizers for the environment. .85 
Farmers who use conventional farming techniques apply pesticides safely. .73 
Note: Eigenvalue = 3.58, Percent of variance explained = 71.49%, Cronbach’s alpha = .90. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=530. 
 
 There were five items in the chemical safety scale in the perceptions survey. The 
Louisiana consumers responding to the survey agreed with all five of the statements with a grand 
mean of 2.74 (SD=.54). This shows that consumers agree that farmers are safely using pesticides 
and fertilizers. The highest rated statement was “Small family farms safely use fertilizers for the 
environment” with a 2.79 rating (N=543, SD=.65). The lowest rated statement was “Large 
family farms safely use pesticides for the environment” with a rating of 2.67 (N=539, SD=.64). 
The chemical safety statements and their ratings are presented in Table 67. 
 Using the three-item conservation scale in a one factor loading, an eigenvalue of 2.22 was 
extracted. This factor loading accounted for 74.01% of the variance. The MSA’s of these three 
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items were acceptable with values ranging from .64 to .75. All of the factor loadings were 
acceptable with a low of .83 and a high of .90 (Table 68). The internal consistency was 
exemplary with a Cronbach’s alpha of .82 for the three-item scale. 
Table 67. Louisiana Consumer Perceptions of the Five Chemical Safety Items in the Agricultural 
Environmental Perceptions Survey 
Chemical Safety Statement n M SD Interpretation 
Small family farms safely use fertilizers for the 
environment. 
543 2.79 .65 Agree 
Farmers who use conventional farming techniques 
apply pesticides safely. 
541 2.77 .62 Agree 
Large family farms safely use fertilizers for the 
environment. 
544 2.75 .66 Agree 
Small family farms safely use pesticides for the 
environment. 
542 2.70 .65 Agree 
Large family farms safely use pesticides for the 
environment. 
539 2.67 .64 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=563. 
 
Table 68. Factor Loadings for the One Factor Solution of the Three Conservation Items as 
Perceived by the Louisiana Consumers in the Agricultural Environmental Perceptions Survey 
Scale/Items Factor 1P 
PLoadings 
Large family farms practice good conservation tillage techniques. .90 
Small family farms practice good conservation tillage techniques. .85 
Overall, farmers using conventional farming techniques practice good 
conservation. 
.83 
Note: Eigenvalue = 2.22, Percent of variance explained = 74.01%, Cronbach’s alpha = .82. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=546. 
 
 There were three items in the conservation scale in the perceptions survey. The Louisiana 
consumers responding to the survey agreed with all three of the statements with a grand mean of 
2.88 (SD=.48). This reveals that consumers agree that farmers are incorporating conservation 
practices to their land. All three items were rated very closely to each other. The highest rated 
statement was “Small family farms practice good conservation tillage” with a 2.91 rating 
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(N=547, SD=.52). The lowest rated statement was “Overall, farmers using conventional farming 
techniques practice good conservation” with a rating of 2.85 (N=553, SD=.60). The conservation 
statements and their ratings are presented in Table 69. 
Table 69. Louisiana Consumer Perceptions of the Three Conservation Items in the Agricultural 
Environmental Perceptions Survey 
Conservation Statement n M SD Interpretation 
Small family farms practice good conservation 
tillage. 
547 2.91 .52 Agree 
Large family farms practice good conservation 
tillage 
548 2.86 .56 Agree 
Overall, farmers using conventional farming 
techniques practice good conservation. 
553 2.85 .60 Agree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=563. 
 
 Using the two-item water usage scale in a one factor loading, an eigenvalue of 1.64 was 
extracted (Table 70). This factor loading accounted for 82.12% of the variance. The MSA’s of 
these two items were acceptable with each having a value of .50. Both factor loadings were 
acceptable with each having a .91. The internal consistency was extensive with a Cronbach’s 
alpha of .78 for the two-item scale. 
Table 70. Factor Loadings for the One Factor Solution of the Revised Two Water Usage Items as 
Perceived by the Louisiana Consumers in the Agricultural Environmental Perceptions Survey 
Scale/Items Factor 1P 
PLoadings 
Farmers using conventional farming techniques use too much water to irrigate 
their crops. 
.91 
Farmers using organic farming techniques use too much water to irrigate their 
crops. 
.91 
Note: Eigenvalue = 1.64, Percent of variance explained = 82.12%, Cronbach’s alpha = .78. The 
scale used for these items was 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree. 
N=540. 
 
 There were two items in the water usage scale in the perceptions survey. The Louisiana 
consumers responding to the survey disagreed with both statements with a grand mean of 2.24 
(SD=.55). This shows that consumers disagree with the statements that farmers are using too 
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much water to irrigate their crops. Both statements received almost identical ratings. The highest 
rated statement was “Farmers using conventional farming techniques use too much water to 
irrigate their crops” with a 2.25 rating (N=544, SD=.61). The lowest rated statement was 
“Farmers using organic farming techniques use too much water to irrigate their crops” with a 
rating of 2.24 (N=542, SD=.60). The water usage statements and their ratings are presented in 
Table 71. 
Table 71. Louisiana Consumer Perceptions of the Two Water Usage Items in the Agricultural 
Environmental Perceptions Survey 
Water Usage Statement n M SD Interpretation 
Farmers using conventional farming techniques use 
too much water to irrigate their crops. 
544 2.25 .61 Disagree 
Farmers using organic farming techniques use too 
much water to irrigate their crops. 
542 2.24 .60 Disagree 
Note: Response based on forced-choice scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 
4=Strongly Agree. Scale Interpretation: 1.00-1.49= Strongly Disagree, 1.50-2.49=Disagree, 
2.50-3.49=Agree, 3.50-4.00=Strongly Agree. N=563. 
 
Sixth Objective 
 The sixth objective was to compare stakeholder perceptions by personal characteristics 
and agriculture knowledge. The perception constructs were: food safety, biotechnology, 
chemical usage, chemical safety, conservation and water usage. The stakeholder personal 
characteristics were: age, ethnic background, gender, location of residence (rural to urban) and 
highest level of education completed.  
 For significant tests, effect size was calculated and interpreted using Cohen’s f for the 
ANOVA tests and Cohen’s d for independent sample t-tests (Cohen, 1988). The following 
interpretation scale was used for Cohen’s d: 
• .20 is a small effect size 
• .50 is a medium effect size 
• .80 is a large effect size 
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The following interpretation scale was used for Cohen’s f: 
• .10 is a small effect size 
• .25 is a medium effect size 
• .40 is a large effect size 
 UDifferences in Perceptions Held by LSU AgCenter Experiment Station Research Faculty 
 Age of Louisiana consumers who responded to the survey was broken down into four 
categories. They were: 
• Less than 40 years of age 
• 40-49 years of age 
• 50-59 years of age 
• Greater than 59 years of age 
 A One-way Analysis of Variance (ANOVA) was conducted with each perception 
construct – food safety, biotechnology, chemical usage, chemical safety, conservation and water 
usage. All of the age groups were homogeneous using Levene’s Statistic except one. The 
homogeneity of the variance assumption was violated with the biotechnology construct (p=.04). 
Therefore, the Welch statistic was used in its place. All of the results are presented in Tables 72-
77.  
Table 72. One-Way Analysis of Variance of the Perceptions Held Toward Food Safety by LSU 
AgCenter Experiment Station Research Faculty, by Age Group 
 SS df MS F p 
Between Groups .53 3 .18 .78 .51 
Within Groups 17.99 79 .23   
Total 18.52 82    
Note: N=89. 
 The Welch statistic revealed that there was not a significant difference among the age 
categories and their perceptions of biotechnology (Table 73). Using a One-way ANOVA, one of 
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the constructs shows significant differences among age groups. The construct was chemical 
safety (Table 75). The Tukey post hoc test revealed that the significant differences existed  
Table 73. Welch Statistic of the Perceptions Held Toward Biotechnology by LSU AgCenter 
Experiment Station Research Faculty, by Age Group 
df1 df2 F p 
3 22.67 1.47 .25 
Note: N=89. 
Table 74. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Usage by 
LSU AgCenter Experiment Station Research Faculty, by Age Group 
 SS df MS F p 
Between Groups 1.16 3 .39 1.56 .21 
Within Groups 20.14 81 .25   
Total 21.30 84    
Note: N=89.  
Table 75. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Safety by 
LSU AgCenter Experiment Station Research Faculty, by Age Group 
 SS df MS F p 
Between Groups 3.15 3 10.5 3.92 .01 
Within Groups 21.68 81 .27   
Total 24.83 84    
Note: N=89, Cohen’s f=.20. Tukey post hoc test revealed significant differences among greater 
than 59 age research faculty and research faculty ages 40-49 and ages 50-59. 
 
Table 76. One-Way Analysis of Variance of the Perceptions Held Toward Conservation by LSU 
AgCenter Experiment Station Research Faculty, by Age Group 
 SS df MS F p 
Between Groups 1.43 3 .48 1.75 .16 
Within Groups 20.60 76 .27   
Total 22.03 79    
Note: N=89. 
Table 77. One-Way Analysis of Variance of the Perceptions Held Toward Water Usage by LSU 
AgCenter Experiment Station Research Faculty, by Age Group 
 SS df MS F p 
Between Groups 1.55 3 .52 1.92 .13 
Within Groups 21.25 79 .27   




among research faculty greater than 59 years of age and faculty between the ages of 40 and 49 
and faculty between the ages of 50 and 59. The research faculty greater than 59 years of age had 
a significantly higher level of agreement (M=3.40, SD=.49) than the 40-49 group (M=2.86, 
SD=.59) and the 50-59 group (M=3.00, SD=.46). This reveals that research faculty greater than 
59 years of age agreed more strongly that farmers are safely using pesticides and fertilizers. The 
effect size was considered small (Cohen’s f=.20). The analyses for all of the remaining constructs 
showed no significant differences among the respondents’ perceptions by age group. 
 Ethnic background was the next personal characteristic. There were five categories for 
this characteristic. They were Caucasian, African American, Hispanic, Asian and Other. Due to 
the limited numbers of African American, Hispanic, Asian and Other categories – they were 
collapsed into one category for comparison purposes. 
 An independent sample t-test was used to compare Caucasians and the individuals with 
other ethnic backgrounds using the grand means of each scale – food safety, biotechnology, 
chemical usage, chemical safety, conservation and water usage - as the dependent variable. Since 
Levine’s test for equality of variances showed that the variances of the ethnic groups were not 
significantly different, the t-test formula that assumed equal variances was used for these 
analyses. The results are presented in Tables 78-83.   
 Significant differences existed between the grand mean of Caucasians and non-
Caucasians for four constructs – food safety, biotechnology, chemical safety and water usage 
(Tables 78-79, 81 & 83). Caucasians strongly agreed (M=3.53, SD=.43) with the food safety 
items while the individuals with other ethnic backgrounds agreed (M=2.92, SD=.42). This shows 
that Caucasian researchers agreed more strongly than researchers with other ethnic backgrounds 
that all aspects of food production are safer. The effect size was large with a Cohen’s d of 1.44.  
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 Caucasians had a higher level of agreement (M=3.31, SD=.52) than individuals with other 
ethnic backgrounds (M=2.87, SD=.57) with the biotechnology items. This shows that researchers 
who are Caucasians agreed more strongly in the benefits and safety of genetically modified 
plants in agriculture. The effect size was large with a Cohen’s d of .81. 
 Caucasians had a higher level of agreement (M=3.12, SD=.50) than individuals with other 
ethnic backgrounds (M=2.50, SD=.57) with the chemical safety item. This shows that researchers 
who are Caucasians agreed more strongly that farmers are safely using pesticides and fertilizers 
compared to individuals with other ethnic backgrounds. The effect size was large with a Cohen’s 
d of 1.16. 
 Caucasians had a higher level of disagreement (M=2.07, SD=.50) than individuals with 
other ethnic backgrounds (M=2.46, SD=.54) with the water usage items. This shows that 
researchers who are Caucasians disagreed more strongly that farmers are using too much water 
to irrigate their crops compared to individuals with other ethnic backgrounds. There was a 
medium effect size for this construct with a Cohen’s d of -.75. The analyses for the other two 
constructs show no significant differences between the respondents’ perceptions by ethnic 
background (Tables 80 & 82). 
Table 78. Independent t-test of the Perceptions Held Toward Food Safety by LSU AgCenter 
Experiment Station Research Faculty, by Ethnic Background 
Ethnic Background n M SD t p 
Caucasian 74 3.53 .43 4.34 .001 
Other 11 2.92 .42   
Note: N=89, Cohen’s d=1.44. 
Table 79. Independent t-test of the Perceptions Held Toward Biotechnology by LSU AgCenter 
Experiment Station Research Faculty, by Ethnic Background 
Ethnic Background n M SD t p 
Caucasian 72 3.31 .52 2.70 .008 
Other 12 2.87 .57   
Note: N=89, Cohen’s d=.81. 
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Table 80. Independent t-test of the Perceptions Held Toward Chemical Usage by LSU AgCenter 
Experiment Station Research Faculty, by Ethnic Background 
Ethnic Background n M SD t p 
Caucasian 75 3.33 .50 1.05 .30 
Other 12 3.17 .54   
Note: N=89. 
Table 81. Independent t-test of the Perceptions Held Toward Chemical Safety by LSU AgCenter 
Experiment Station Research Faculty, by Ethnic Background 
Ethnic Background n M SD t p 
Caucasian 75 3.12 .50 3.91 .001 
Other 12 2.50 .57   
Note: N=89, Cohen’s d=1.16. 
Table 82. Independent t-test of the Perceptions Held Toward Conservation by LSU AgCenter 
Experiment Station Research Faculty, by Ethnic Background 
Ethnic Background n M SD t p 
Caucasian 71 2.98 .53 1.82 .07 
Other 11 2.67 .47   
Note: N=89.  
Table 83. Independent t-test of the Perceptions Held Toward Water Usage by LSU AgCenter 
Experiment Station Research Faculty, by Ethnic Background 
Ethnic Background n M SD t p 
Caucasian 73 2.07 .50 -2.47 .02 
Other 12 2.46 .54   
Note: N=89, Cohen’s d=-.75. 
 Location of residence was the next personal characteristic for LSU AgCenter Experiment 
Station Research Faculty. There were four categories for this characteristic. They were rural, 
small town, suburb and city. A One-way ANOVA was conducted with each perception construct 
– food safety, biotechnology, chemical usage, chemical safety, conservation and water usage. All 
of the groups were homogeneous using Levene’s Statistic. There were no significant differences 





Table 84. One-Way Analysis of Variance of the Perceptions Held Toward Food Safety by LSU 
AgCenter Experiment Station Research Faculty, by Location of Residence 
 SS df MS F p 
Between Groups .08 3 .03 .12 .95 
Within Groups 18.85 81 .23   
Total 18.93 84    
Note: N=89. 
Table 85. One-Way Analysis of Variance of the Perceptions Held Toward Biotechnology by 
LSU AgCenter Experiment Station Research Faculty, by Location of Residence 
 SS df MS F p 
Between Groups 1.42 3 .48 1.65 .19 
Within Groups 23.08 80 .29   
Total 24.50 83    
Note: N=89. 
Table 86. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Usage by 
LSU AgCenter Experiment Station Research Faculty, by Location of Residence 
 SS df MS F p 
Between Groups .61 3 .20 .80 .50 
Within Groups 21.10 83 .25   
Total 21.71 86    
Note: N=89. 
Table 87. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Safety by 
LSU AgCenter Experiment Station Research Faculty, by Location of Residence 
 SS df MS F p 
Between Groups 1.00 3 .33 1.10 .35 
Within Groups 24.92 83 .30   
Total 25.91 86    
Note: N=89. 
Table 88. One-Way Analysis of Variance of the Perceptions Held Toward Conservation by LSU 
AgCenter Experiment Station Research Faculty, by Location of Residence 
 SS df MS F p 
Between Groups .95 3 .32 1.12 .35 
Within Groups 22.04 78 .28   





Table 89. One-Way Analysis of Variance of the Perceptions Held Toward Water Usage by LSU 
AgCenter Experiment Station Research Faculty, by Location of Residence 
 SS df MS F p 
Between Groups .14 3 .05 .17 .92 
Within Groups 22.81 81 .28   
Total 22.95 84    
Note: N=89. 
 Gender was the next personal characteristic. An independent sample t-test was used to 
compare females and males using the grand means of each scale – food safety, biotechnology, 
chemical usage, chemical safety, conservation and water usage – as the dependent variable. 
Levine’s test for equality of variances showed that the variances of females and males were not 
significantly different for five of the six constructs. For those that are not significant, the t-test 
formula that assumed equal variances was used for these analyses. However, Levine’s equality 
of variance was violated for the biotechnology construct (p=.03). Therefore, the t-test formula 
that does not assume equal variances will be used. The data in Tables 90-95 show that no 
significant differences existed between the respondents’ perceptions of constructs by gender.  
Table 90. Independent t-test of the Perceptions Held Toward Food Safety by LSU AgCenter 
Experiment Station Research Faculty, by Gender 
Gender n M SD t p 
Female 7 3.33 .47 -.68 .50 
Male 78 3.46 .48   
Note: N=89. 
Table 91. Independent t-test of the Perceptions Held Toward Biotechnology by LSU AgCenter 
Experiment Station Research Faculty, by Gender 
Gender n M SD t p 
Female 7 3.00 .85 -.82 .44 






Table 92. Independent t-test of the Perceptions Held Toward Chemical Usage by LSU AgCenter 
Experiment Station Research Faculty, by Gender 
Gender n M SD t p 
Female 6 3.04 .49 -1.35 .18 
Male 81 3.33 .50   
Note: N=89. 
Table 93. Independent t-test of the Perceptions Held Toward Chemical Safety by LSU AgCenter 
Experiment Station Research Faculty, by Gender 
Gender n M SD t p 
Female 6 2.70 .52 -1.55 .13 
Male 81 3.06 .55   
Note: N=89. 
Table 94. Independent t-test of the Perceptions Held Toward Conservation by LSU AgCenter 
Experiment Station Research Faculty, by Gender 
Gender n M SD t p 
Female 6 2.78 .50 -.75 .46 
Male 76 2.95 .54   
Note: N=89. 
Table 95. Independent t-test of the Perceptions Held Toward Water Usage by LSU AgCenter 
Experiment Station Research Faculty, by Gender 
Gender n M SD t p 
Female 6 2.25 .42 .61 .54 
Male 79 2.11 .53   
Note: N=89. 
 Highest level of education was the next personal characteristic. There were two 
categories for research faculty – Masters and Ph.D. An independent sample t-test was used to 
compare these two levels using the grand means of each scale – food safety, biotechnology, 
chemical usage, chemical safety, conservation and water usage – as the dependent variable. 
Levine’s test for equality of variances showed that the variances of research faculty with a 
master’s degree and those with a Ph.D. were not significantly different for five of the six 
constructs. Levine’s test for equality of variance was significant for the food safety construct 
(p=.007). Therefore, for those that were not significant the t-test formula assumed equal 
 
 142
variances were used for these analyses. For the food safety construct, the t-test formula would 
not assume equal variances for analysis. There were no significant differences between the 
respondents’ perceptions by highest level of education (Tables 96-101).  
Table 96. Independent t-test of the Perceptions Held Toward Food Safety by LSU AgCenter 
Experiment Station Research Faculty, by Highest Level of Education 
 Level of Education n M SD t p 
 Masters 7 3.24 .79 -.77 .47 
 Ph.D. 78 3.47 .44   
Note: N=89. 
Table 97. Independent t-test of the Perceptions Held Toward Biotechnology by LSU AgCenter 
Experiment Station Research Faculty, by Highest Level of Education 
 Level of Education n M SD t p 
 Masters 7 3.03 .61 -1.10 .27 
 Ph.D. 77 3.27 .54   
Note: N=89. 
Table 98. Independent t-test of the Perceptions Held Toward Chemical Usage by LSU AgCenter 
Experiment Station Research Faculty, by Highest Level of Education 
 Level of Education n M SD t p 
 Masters 7 3.39 .43 .47 .64 
 Ph.D. 80 3.30 .51   
Note: N=89. 
Table 99. Independent t-test of the Perceptions Held Toward Chemical Safety by LSU AgCenter 
Experiment Station Research Faculty, by Highest Level of Education 
 Level of Education n M SD t p 
 Masters 7 2.83 .73 -1.02 .31 
 Ph.D. 80 3.05 .53   
Note: N=89. 
Table 100. Independent t-test of the Perceptions Held Toward Conservation by LSU AgCenter 
Experiment Station Research Faculty, by Highest Level of Education 
 Level of Education n M SD t p 
 Masters 7 2.67 .43 -1.40 .17 





Table 101. Independent t-test of the Perceptions Held Toward Water Usage by LSU AgCenter 
Experiment Station Research Faculty, by Highest Level of Education 
 Level of Education n M SD t p 
 Masters 7 2.29 .49 .86 .40 
 Ph.D. 78 2.11 .53   
Note: N=89. 
 Agriculture knowledge was the final comparison of LSU AgCenter Experiment Station 
Research Faculty. The agriculture knowledge score was separated into four categories. They 
were: 
• Less than 13 
• 13-14 
• 15-16 
• Greater than 16 
 All of the groups were homogeneous using Levene’s Statistic. Using a One-way 
ANOVA, all of the results are presented in Tables 102-107. A significant difference existed 
among agriculture knowledge for the construct biotechnology (Table 103). The Tukey post hoc 
test revealed that the significant differences existed among those who had the highest agriculture 
knowledge score and all other agriculture knowledge categories. Those who scored higher on the 
agriculture knowledge quiz had a much higher level of agreement (M=3.48, SD=.46) than those 
who got 15-16 correct (M=3.15, SD=.51), those who got 13-14 correct (M=2.98, SD=.51) and 
those who got less than 13 correct (M=2.60, SD=.51). This reveals that research faculty with 
higher agriculture knowledge agreed more strongly in the benefits and safety of genetically 
modified plants in agriculture. The effect size is large for this significant test (Cohen’s f=.53). 
The analyses for all of the remaining constructs showed no significant differences among the 
respondents’ perceptions by agriculture knowledge.  
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Table 102. One-Way Analysis of Variance of the Perceptions Held Toward Food Safety by LSU 
AgCenter Experiment Station Research Faculty, by Agriculture Knowledge 
 SS df MS F p 
Between Groups .90 3 .30 1.35 .26 
Within Groups 18.03 81 .22   
Total 18.93 84    
Note: N=89. 
Table 103. One-Way Analysis of Variance of the Perceptions Held Toward Biotechnology by 
LSU AgCenter Experiment Station Research Faculty, by Agriculture Knowledge 
 SS df MS F p 
Between Groups 5.31 3 1.77 7.37 .001 
Within Groups 19.20 80 .24   
Total 24.51 83    
Note: N=89, Cohen’s f=.53. Tukey post hoc test revealed significant differences among those 
research faculty with the highest agriculture knowledge score and all other agriculture 
knowledge categories. 
 
Table 104. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Usage by 
LSU AgCenter Experiment Station Research Faculty, by Agriculture Knowledge 
 SS df MS F p 
Between Groups .83 3 .28 1.10 .36 
Within Groups 20.89 83 .25   
Total 21.71 86    
Note: N=89. 
Table 105. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Safety by 
LSU AgCenter Experiment Station Research Faculty, by Agriculture Knowledge 
 SS df MS F p 
Between Groups .52 3 .17 .57 .64 
Within Groups 25.39 83 .31   
Total 25.91 86    
Note: N=89. 
Table 106. One-Way Analysis of Variance of the Perceptions Held Toward Conservation by 
LSU AgCenter Experiment Station Research Faculty, by Agriculture Knowledge 
 SS df MS F p 
Between Groups .69 3 .23 .80 .50 
Within Groups 22.30 78 .29   




Table 107. One-Way Analysis of Variance of the Perceptions Held Toward Water Usage by LSU 
AgCenter Experiment Station Research Faculty, by Agriculture Knowledge 
 SS df MS F p 
Between Groups .45 3 .15 .54 .66 
Within Groups 22.50 81 .28   
Total 22.95 84    
Note: N=89. 
 UDifferences in Perceptions Held by Louisiana Consumers 
 Age of Louisiana consumers who responded to the survey was broken down into six 
categories. They were: 
• Less than 30 years of age 
• 30-39 years of age 
• 40-49 years of age 
• 50-59 years of age 
• 60-69 years of age 
• Greater than 69 years of age 
 A One-way Analysis of Variance (ANOVA) was conducted with each perception 
construct – food safety, biotechnology, chemical usage, chemical safety, conservation and water 
usage. All of the groups were homogeneous using Levene’s Statistic. All of the constructs 
showed no significant differences among the respondents’ perceptions by age. All of the results 
are presented in Tables 108-113. 
Table 108. One-Way Analysis of Variance of the Perceptions Held Toward Food Safety by 
Louisiana Consumers, by Age 
 SS df MS F p 
Between Groups 1.19 5 .238 1.14 .34 
Within Groups 111.39 532 .209   




Table 109. One-Way Analysis of Variance of the Perceptions Held Toward Biotechnology by 
Louisiana Consumers, by Age 
 SS df MS F p 
Between Groups 1.45 5 .29 1.12 .35 
Within Groups 134.87 523 .26   
Total 136.32 528    
Note: N=563. 
Table 110. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Usage by 
Louisiana Consumers, by Age 
 SS df MS F p 
Between Groups 1.04 5 .21 1.03 .40 
Within Groups 109.13 542 .20   
Total 110.17 547    
Note: N=563. 
Table 111. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Safety by 
Louisiana Consumers, by Age 
 SS df MS F p 
Between Groups 1.66 5 .33 1.15 .33 
Within Groups 151.24 524 .29   
Total 152.90 529    
Note: N=563. 
Table 112. One-Way Analysis of Variance of the Perceptions Held Toward Conservation by 
Louisiana Consumers, by Age 
 SS df MS F p 
Between Groups .83 5 .17 .71 .62 
Within Groups 126.26 540 .23   
Total 127.09 545    
Note: N=563. 
Table 113. One-Way Analysis of Variance of the Perceptions Held Toward Water Usage by 
Louisiana Consumers, by Age 
 SS df MS F p 
Between Groups 2.87 5 .57 1.93 .09 
Within Groups 158.84 534 .30   




 Ethnic background was the next personal characteristic. There were five categories for 
this characteristic. They were Caucasian, African American, Hispanic, Asian and Other. Due to 
the limited numbers of Hispanic, Asian and Other categories – they were collapsed into one 
category for comparison purposes. All of the groups were homogeneous using Levene’s Statistic 
except for one. The homogeneity of the variance assumption was violated with the chemical use 
construct (p=.01). Therefore, the Welch statistic will be used in its place. A One-way ANOVA 
was used for the other constructs. All of the results are presented in Tables 114-119.  
 The Welch statistic revealed that there was not a significant difference among ethnic 
groups and their perceptions of chemical use (Table 116). Using a One-way ANOVA, two of the 
constructs show significant differences among ethnic groups. The constructs were food safety 
and biotechnology (Tables 114 & 115). The Tukey post hoc test revealed that the significant 
differences existed among Caucasians and African Americans for both constructs – food safety 
and biotechnology. Caucasians had a higher level of agreement with respect to food safety 
(M=3.12, SD=.44) and biotechnology (M=2.91, SD=.48) than African Americans. Their level of 
agreement with food safety (M=2.80, SD=.47) was higher than biotechnology (M=2.56, SD=.53). 
This reveals that consumers who are Caucasians agreed more strongly that all aspects of food 
production are safer than African Americans. It also reveals that consumers who are Caucasians 
agreed more strongly in the benefits and safety of genetically modified plants in agriculture than 
African Americans. There was a medium effect size for both food safety (Cohen’s f=.25) and 
biotechnology (Cohen’s f=.24). The analyses for the other three constructs – chemical safety, 
conservation and water usage – showed no significant differences among the respondents’ 




Table 114. One-Way Analysis of Variance of the Perceptions Held Toward Food Safety by 
Louisiana Consumers, by Ethnic Background 
 SS df MS F p 
Between Groups 6.72 2 3.36 17.02 .001 
Within Groups 104.99 532 .197   
Total 111.71 534    
Note: N=563, Cohen’s f=.25. Tukey post hoc test revealed significant differences among 
Caucasians and African Americans. 
 
Table 115. One-Way Analysis of Variance of the Perceptions Held Toward Biotechnology by 
Louisiana Consumers, by Ethnic Background 
 SS df MS F p 
Between Groups 7.57 2 3.78 15.51 .001 
Within Groups 127.56 523 .24   
Total 135.13 525    
Note: N=563, Cohen’s f=.24. Tukey post hoc test revealed significant differences among 
Caucasians and African Americans. 
 
Table 116. Welch Statistic of the Perceptions Held Toward Chemical Usage by Louisiana 
Consumers, by Ethnic Background 
df1 df2 F p 
2 31.001 2.5 .10 
Note: N=563. 
Table 117. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Safety by 
Louisiana Consumers, by Ethnic Background 
 SS df MS F p 
Between Groups .55 2 .27 .95 .40 
Within Groups 150.19 524 .29   
Total 150.74 526    
Note: N=563.   
Table 118. One-Way Analysis of Variance of the Perceptions Held Toward Conservation by 
Louisiana Consumers, by Ethnic Background 
 SS df MS F p 
Between Groups .64 2 .32 1.37 .26 
Within Groups 126.12 540 .23   
Total 126.76 542    
Note: N=563. 
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Table 119. One-Way Analysis of Variance of the Perceptions Held Toward Water Usage by 
Louisiana Consumers, by Ethnic Background 
 SS df MS F p 
Between Groups 1.25 2 .62 2.07 .13 
Within Groups 160.28 534 .30   
Total 161.53 536    
Note: N=563. 
 Location of residence was the next personal characteristic for Louisiana consumers. 
There were four categories for this characteristic. They were rural, small town, suburb and city. 
Three of the groups were homogeneous using Levene’s Statistic, and three violated the 
homogeneity of variance assumption. The homogeneity of the variance assumption was violated 
with the chemical safety construct (p=.001), the conservation construct (p=.04) and the water 
usage construct (p=.05). Therefore, the Welch statistic was used in its place. A One-way 
ANOVA was used for the remaining constructs. All of the results for location of residence are 
presented in Tables 120-125.  
 A One-way Analysis of Variance (ANOVA) was conducted with each perception that 
was homogeneous – food safety, biotechnology and chemical use. The tests revealed significant 
differences with all three constructs and location of residence (Tables 120-122). The Tukey post 
hoc test revealed that the significant differences existed among Louisiana consumers living in a 
suburb and those living in a city for all three constructs. People living in the suburb (M=3.20, 
SD=.36) had a higher level of agreement than people living in the city (M=3.01, SD=.48) with 
respect to food safety (Table 120). This reveals that consumers who live in a suburb agreed more 
strongly that all aspects of food production are safer than consumers living in a city.  
 Similar differences existed with respect to biotechnology (Table 121), with people living 
in the suburb (M=2.98, SD=.49) having a higher level of agreement than consumers living in a 
city (M=2.79, SD=.55). This reveals that consumers who live in a suburb agreed more strongly in 
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the benefits and safety of genetically modified plants in agriculture than consumers living in a 
city.  
 Similar differences existed with respect to chemical usage (Table 122), with people living 
in the suburb (M=2.94, SD=.42) having a higher level of agreement than consumers living in the 
city (M=2.79, SD=.48). This reveals that consumers who live in a suburb agreed more strongly in 
the benefits and necessity of chemical usage in agriculture than consumers living in a city. The 
effect size was small with a Cohen’s f of .15 for the food safety and chemical usage scales and 
.13 for biotechnology. 
Table 120. One-Way Analysis of Variance of the Perceptions Held Toward Food Safety by 
Louisiana Consumers, by Location of Residence 
 SS df MS F p 
Between Groups 2.43 3 .81 3.90 .009 
Within Groups 107.38 517 .21   
Total 109.80 520    
Note: N=563, Cohen’s f=.15. Tukey post hoc test revealed significant differences among 
Louisiana consumers living in a suburb and those living in a city. 
 
Table 121. One-Way Analysis of Variance of the Perceptions Held Toward Biotechnology by 
Louisiana Consumers, by Location of Residence 
 SS df MS F p 
Between Groups 2.07 3 .69 2.68 .05 
Within Groups 130.21 506 .26   
Total 132.28 509    
Note: N=563, Cohen’s f=.13. Tukey post hoc test revealed significant differences among 
Louisiana consumers living in a suburb and those living in a city. 
 
Table 122. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Usage by 
Louisiana Consumers, by Location of Residence 
 SS df MS F p 
Between Groups 2.25 3 .75 3.76 .01 
Within Groups 104.42 525 .20   
Total 106.67 528    
Note: N=563, Cohen’s f=.15. Tukey post hoc test revealed significant differences among 
Louisiana consumers living in a suburb and those living in a city. 
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 The Welch statistic revealed that there was a significant difference among the perceptions 
of chemical safety by location of residence (Table 123). Examining the data shows that people 
living in rural (M=2.82, SD=.53) and suburban (M=2.82, SD=.45) settings had a higher level of 
agreement with the chemical safety scale than residents of a small town (M=2.71, SD=.51) and a 
city (M=2.64, SD=.60). This shows that consumers who are living in a rural area or a suburb 
agreed more strongly that farmers are safely using pesticides and fertilizers. The Welch statistic 
also revealed that there was not a significant difference among location of residence and their 
perceptions of conservation and water usage (Tables 124 & 125). 
Table 123. Welch Statistic of the Perceptions Held Toward Chemical Safety by Louisiana 
Consumers, by Location of Residence 
df1 df2 F p 
3 277.17 3.08 .03 
Note: N=563. 
Table 124. Welch Statistic of the Perceptions Held Toward Conservation by Louisiana 
Consumers, by Location of Residence 
df1 df2 F p 
3 283.55 1.81 .15 
Note: N=563. 
Table 125. Welch Statistic of the Perceptions Held Toward Water Usage by Louisiana 
Consumers, by Location of Residence 
df1 df2 F p 
3 279.82 1.48 .22 
Note: N=563. 
 Highest level of education was the next personal characteristic for Louisiana consumers. 
There were five categories for this characteristic. They were: 
• Did not graduate from high school 
• High school graduate 
• 2-year Associate degree or Technical certificate 
• College bachelor’s degree 
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• Graduate degree (Master’s/Ph.D./Professional) 
 Two of the groups were homogeneous using Levene’s Statistic, and four violated the 
homogeneity of variance assumption. The homogeneity of the variance assumption was violated 
with the food safety (p=.02), biotechnology (p=.05), conservation (p=.009) and water usage 
(p<.001). Therefore, the Welch statistic will be used in its place. The Welch statistic revealed 
that there was a significant difference among the food safety (F=4.34, p=.002) and 
biotechnology constructs (F=3.91, p=.005) by highest level of education (Tables 126 & 127). 
Examining the food safety data shows that consumers with a graduate degree (M=3.16, SD=.44) 
and a college bachelor’s degree (M=3.15, SD=.52) have a higher level of agreement than other 
individuals by level of education. Individuals who did not graduate from high school (M=2.89, 
SD=.41) had the lowest level of agreement with the food safety scale. This tells us those 
consumers who have a college education or higher agree more strongly that all aspects of food 
production are safer. 
 The biotechnology data shows that consumers with a graduate degree (M=2.97, SD=.46) 
and a college bachelor’s degree (M=2.94, SD=.59) have a higher level of agreement than other 
individuals by level of education. Individuals who did not graduate from high school (M=2.69, 
SD=.52) had the lowest level of agreement with the biotechnology scale. This tells us those 
consumers who have a college education or higher, agree more strongly in the benefits and safety 
of genetically modified plants in agriculture. Using a One-way ANOVA, the other constructs – 
conservation and water usage – were not significant (Tables 128 & 129). 
Table 126. Welch Statistic of the Perceptions Held Toward Food Safety by Louisiana 
Consumers, by Highest Level of Education 
df1 df2 F p 




Table 127. Welch Statistic of the Perceptions Held Toward Biotechnology by Louisiana 
Consumers, by Highest Level of Education 
df1 df2 F p 
4 164.85 3.91 .005 
Note: N=563. 
Table 128. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Usage by 
Louisiana Consumers, by Highest Level of Education 
 SS df MS F p 
Between Groups 1.16 4 .29 1.47 .21 
Within Groups 105.64 537 .20   
Total 106.79 541    
Note: N=563.  
Table 129. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Safety by 
Louisiana Consumers, by Highest Level of Education 
 SS df MS F p 
Between Groups .37 4 .09 .32 .86 
Within Groups 148.54 519 .29   
Total 148.91 523    
Note: N=563. 
Table 130. Welch Statistic of the Perceptions Held Toward Conservation by Louisiana 
Consumers, by Highest Level of Education 
df1 df2 F p 
4 174.46 2.18 .07 
Note: N=563. 
Table 131. Welch Statistic of the Perceptions Held Toward Water Usage by Louisiana 
Consumers, by Highest Level of Education 
df1 df2 F p 
4 174.50 1.86 .12 
Note: N=563.  
 Gender was the final personal characteristic. An independent sample t-test was used to 
compare females and males using the grand means of each scale – food safety, biotechnology, 
chemical usage, chemical safety, conservation and water usage – as the dependent variable. 
Since Levine’s test for equality of variances showed that the variances of females and males 
were not significantly different, the t-test formula that assumed equal variances was used for 
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these analyses. The data presented in Tables 132-137 show that no significant differences existed 
between the respondents’ perceptions for each construct by gender. 
Table 132. Independent t-test of the Perceptions Held Toward Food Safety by Louisiana 
Consumers, by Gender 
Gender n M SD t p 
Female 292 3.06 .45 -.72 .47 
Male 246 3.09 .47   
Note: N=563. 
Table 133. Independent t-test of the Perceptions Held Toward Biotechnology by Louisiana 
Consumers, by Gender 
Gender n M SD t p 
Female 288 2.85 .49 -.84 .40 
Male 241 2.88 .53   
Note: N=563. 
Table 134. Independent t-test of the Perceptions Held Toward Chemical Usage by Louisiana 
Consumers, by Gender 
Gender n M SD t p 
Female 299 2.85 .45 -.69 .49 
Male 249 2.87 .45   
Note: N=563. 
Table 135. Independent t-test of the Perceptions Held Toward Chemical Safety by Louisiana 
Consumers, by Gender 
Gender n M SD t p 
Female 286 2.76 .54 1.18 .24 
Male 244 2.71 .53   
Note: N=563. 
Table 136. Independent t-test of the Perceptions Held Toward Conservation by Louisiana 
Consumers, by Gender 
Gender n M SD t p 
Female 296 2.88 .49 -.02 .98 






Table 137. Independent t-test of the Perceptions Held Toward Water Usage by Louisiana 
Consumers, by Gender 
Gender n M SD t p 
Female 294 2.26 .56 .86 .39 
Male 246 2.22 .53   
Note: N=563. 
 Agriculture knowledge was the final comparison of Louisiana consumers. The agriculture 
knowledge score was separated into three categories. They were: 
• Less than 9 
• 9-12 
• Greater than 12 
 Two of the groups were homogeneous using Levene’s Statistic, and four violated the 
homogeneity of variance assumption. The homogeneity of the variance assumption was violated 
with the biotechnology construct (p=.04), chemical safety (p=.01), conservation (p=.01) and 
water usage (p<.001). Therefore, the Welch statistic will be used in its place. All of the results 
for agriculture knowledge are presented in Tables 138-143.  
 The Welch statistic revealed that there was a significant difference among Louisiana 
consumer perceptions of biotechnology (F=20.84, p<.001) and water usage constructs (F=9.14, 
p<.001) by their knowledge of agriculture (Tables 139 & 143). Examining the data shows that 
consumers with the highest agriculture knowledge (M=3.03, SD=.46) had a stronger level of 
agreement than those consumers with the lowest agriculture knowledge (M=2.67, SD=.53). This 
shows that consumers who have higher agriculture knowledge agreed more strongly in the 
benefits and safety of genetically modified plants in agriculture.  
 Examining the data shows that consumers with the highest agriculture knowledge 
(M=2.16, SD=.48) had a stronger level of disagreement than those consumers with the lowest 
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agriculture knowledge (M=2.42, SD=.63). This shows that consumers who have higher 
agriculture knowledge disagreed more strongly that farmers are using too much water to irrigate 
their crops. The other constructs using the Welch statistic – chemical safety and conservation – 
were not significant (Tables 141 & 142). 
 A One-way Analysis of Variance (ANOVA) was conducted with each perception that 
was homogeneous –food safety and chemical usage. The tests revealed that there were 
significant differences (Tables 138 & 140). The Tukey post hoc test revealed that the significant 
differences existed among all agriculture knowledge levels of Louisiana consumers with respect 
to food safety (Table 138). Those consumers whose scores were greater than 12 had a higher 
level of agreement (M=3.24, SD=.40) than those whose scores were between 9 and 12 (M=3.04, 
SD=.46) and those whose scores were less than 9 (M=2.91, SD=.46). This reveals that consumers 
with higher agriculture knowledge agreed more strongly that all aspects of food production are 
safer than consumers with less agriculture knowledge. There was a medium effect size (Cohen’s 
f=.29) for food safety. 
Table 138. One-Way Analysis of Variance of the Perceptions Held Toward Food Safety by 
Louisiana Consumers, by Agriculture Knowledge 
 SS df MS F p 
Between Groups 8.80 2 4.40 22.67 .001 
Within Groups 103.79 535 .194   
Total 112.59 537    
Note: N=563, Cohen’s f=.29. Tukey post hoc test revealed significant differences among all 
agriculture knowledge levels of Louisiana consumers. 
 
Table 139. Welch Statistic of the Perceptions Held Toward Biotechnology by Louisiana 
Consumers, by Agriculture Knowledge Survey 
df1 df2 F p 




 There were also significant differences among Louisiana consumers whose agriculture 
knowledge scores were greater than 12 and the other knowledge categories with respect to 
chemical usage (Table 140). The Tukey post hoc test revealed that those whose scores were 
greater than 12 had a higher level of agreement (M=2.95, SD=.45) than those whose scores were 
between 9 and 12 (M=2.82, SD=.40) and those who scored less than 9 on the quiz (M=2.80, 
SD=.50). This reveals that consumers with higher agriculture knowledge agree more strongly in 
the benefits and necessity of chemical usage in agriculture than consumers with less agriculture 
knowledge. There was a small effect size with a Cohen’s f of .15. 
Table 140. One-Way Analysis of Variance of the Perceptions Held Toward Chemical Usage by 
Louisiana Consumers, by Agriculture Knowledge 
 SS df MS F p 
Between Groups 2.27 2 1.13 5.73 .003 
Within Groups 107.90 545 .20   
Total 110.17 547    
Note: N=563, Cohen’s f=.15. Tukey post hoc test revealed significant differences among 
Louisiana consumers with an agriculture knowledge score of greater than 12 and all other 
agriculture knowledge scores. 
 
Table 141. Welch Statistic of the Perceptions Held Toward Chemical Safety by Louisiana 
Consumers, by Agriculture Knowledge 
df1 df2 F p 
2 313.65 1.89 .15 
Note: N=563. 
Table 142. Welch Statistic of the Perceptions Held Toward Conservation by Louisiana 
Consumers, by Agriculture Knowledge 
df1 df2 F p 
2 320.18 .31 .74 
Note: N=563. 
Table 143. Welch Statistic of the Perceptions Held Toward Water Usage by Louisiana 
Consumers, by Agriculture Knowledge 
df1 df2 F p 
2 320.05 9.14 .001 




 The seventh objective was to determine if stakeholders agriculture knowledge was related 
to their perceptions of farmers’ environmental practices in six areas: food safety, biotechnology, 
chemical usage, chemical safety, conservation and water usage.  A Pearson Product Moment 
correlation coefficient was calculated between the grand mean of each perception construct and 
the agriculture knowledge score of respondents. Davis descriptors (1971) were used to interpret 
the magnitude of the effect size. The interpretation scale is listed below: 
• .01 to .09 is a negligible association 
• .10 to .29 is a low association 
• .30 to .49 is a moderate association 
• .50 to .69 is a substantial association 
• .70 or higher is a very strong association 
Relationship Between Perceptions of LSU AgCenter Research Faculty and Agricultural 
Knowledge 
 
 The only correlation that was significant when determining if a relationship existed 
between the perceptions of AgCenter research faculty and their agriculture knowledge scores. 
The Pearson Product Moment correlation showed a moderate association between the agriculture 
knowledge of the research faculty with respect to their perceptions of biotechnology (r=.49, 
p<.001). This reveals that the agriculture knowledge score of researchers increases as the 
researchers’ perceptions of the benefits and safety of genetically modified plants in agriculture 
increases. 
 There were no significant differences for the remaining constructs. All of the results are 




Table 144. Pearson Product Moment Correlation between the Six Perception Scales and the 
Agriculture Knowledge of LSU AgCenter Research Faculty 
Perception Construct n r p 
Food Safety 85 .21 .06 
Biotechnology 84 .49 .001 
Chemical Usage 87 .18 .10 
Chemical Safety 87 .12 .29 
Conservation 82 -.11 .35 
Water Usage 85 -.05 .68 
Note: N=89. Interpretation Scale (Davis, 1971): .01-.09=negligible, .10-.29=low, .30-
.49=moderate, .50-.69=substantial, .70 or higher=very strong. 
 
 Relationships Between Perceptions of Louisiana Consumers and Agricultural Knowledge 
 All but one of the correlations was significant when determining if a relationship existed 
between the perceptions of Louisiana consumers and their agriculture knowledge. The Pearson 
Product Moment correlation showed a moderate positive association between the agriculture 
knowledge of the consumers with respect to food safety (r=.32, p<.001) and biotechnology 
(r=.32, p<.001). In both cases, the consumers positive perceptions about food safety and 
biotechnology increased as their agricultural knowledge increased.  All of the results are 
presented in Table 145. 
Table 145. Pearson Product Moment Correlation between the Six Perception Scales and the 
Agriculture Knowledge of Louisiana Consumers 
Perception Construct n r P 
Food Safety 538 .32 .001 
Biotechnology 529 .32 .001 
Chemical Usage 548 .18 .001 
Chemical Safety 530 .09 .04 
Conservation 546 .06 .18 
Water Usage 540 -.17 .001 
Note: N=563. Interpretation Scale (Davis, 1971): .01-.09=negligible, .10-.29=low, .30-
.49=moderate, .50-.69=substantial, .70 or higher=very strong. 
 
 A low association was revealed with respect to two other constructs – chemical usage 
(r=.18, p<.001) and water usage (r=-.17, p<.001). This reveals that the agriculture knowledge of 
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consumers has a low relationship with their perceptions in the benefits and necessity of chemical 
usage in agriculture, which indicates that consumers’ positive perceptions increased as their 
agricultural knowledge increases.. It also shows that the agriculture knowledge of consumers has 
a low relationship with their perceptions that farmers are not using too much water to irrigate 
their crops, which indicates that consumers’ are more likely to perceive that farmers use too 
much water as their agricultural knowledge decreases. 
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CHAPTER FIVE: SUMMARY, IMPLICATIONS & RECOMMENDATIONS 
Summary of Purpose and Objectives 
 The purpose of this study was twofold. First, identify the stakeholders of Louisiana cotton, 
rice, soybean and sugarcane farmers. Second, determine the perceptions of the identified 
stakeholders about farming practices and their relationship to the environment. 
This study had the following objectives: 
1. The first objective was to describe the farmers who identified stakeholders (cotton, rice, 
soybean and sugarcane farmers from ALDP and their respective commodity groups) on 
selected personal characteristics. These characteristics were: age, primary agricultural 
crop grown, total crop acreage, years farming and commodity group memberships. 
2. The second objective was to determine the ranking of the identified stakeholders based 
on their “Importance” mean score from cotton, rice, soybean and sugarcane farmers from 
ALDP and their respective commodity groups.  
3. The third objective was to compare identified stakeholders rated extremely important by 
the personal characteristics of the Delphi participants (cotton, rice, soybean and 
sugarcane farmers from ALDP and their respective commodity groups) to determine if 
any stakeholder ratings are independent by the personal characteristics. The personal 
characteristics of cotton, rice, soybean and sugarcane farmers from ALDP and their 
respective commodity groups were: age, primary agricultural crop grown, total crop 
acreage, years farming and whether or not they are from ALDP.  
4. The fourth objective was to describe the stakeholders by certain personal characteristics 
and their knowledge of agriculture. These personal characteristics were: age, ethnic 
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background, gender, location of residence (rural to urban) and highest level of education 
completed. 
5. The fifth objective was to determine stakeholder’s agriculture knowledge and their 
perceptions of certain constructs of farming practices and their relationship to the 
environment. The constructs were: food safety, biotechnology, chemical usage, chemical 
safety, conservation and water usage. 
6. The sixth objective was to compare stakeholder perceptions by personal characteristics 
and agriculture knowledge. The perception constructs were: food safety, biotechnology, 
chemical usage, chemical safety, conservation and water usage. The stakeholder personal 
characteristics were: age, ethnic background, gender, location of residence (rural to 
urban) and highest level of education completed. 
7. The last objective was to determine if stakeholders agriculture knowledge was related to 
their perceptions of farmers’ environmental practices in six areas: food safety, 
biotechnology, chemical usage, chemical safety, conservation and water usage. 
Summary of Review of Literature 
 Rachael Carson’s criticism of agriculture had an impact on many people. She was 
specifically critical of large single crop farms. Carson believed that chemical use in agriculture 
and forestry was primarily responsible for the contamination of the nation’s waterways (Carson, 
1962). 
 Carson’s words marked the beginning of the modern environmental movement. 
Beforehand, people or groups concerned about the air, water and land around them referred to 
themselves as conservationists. But the new activists called themselves environmentalists. These 
environmentalists and the traditional conservationists worked together to change the federal 
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legislative landscape. Legislation like the Clean Water Act of 1965 and the Clean Air Act of 
1967 were early victories for this movement (Dowie, 1995). 
 Some research has indicated that the environmental movement has had a negative impact 
on consumer attitudes toward agriculture and forestry. For example, the replicated Bealer and 
Willits study in Pennsylvania in 1984 was conducted to determine if any differences in consumer 
attitudes to pesticides existed from the 1965 study. A significant increase in the concern of the 
general public’s attitude toward agriculture’s use of pesticides existed (Sachs, Blair, & Richter, 
1987). 
 Agriculture and forestry have responded to the environmental movement and growing 
negative public perception of their practices in different ways. For example, agriculture and 
forestry have proactively dealt with difficult issues through the many agricultural leadership 
development and rural community development programs throughout the United States (W. K. 
Kellogg Foundation, 2001). Others within agriculture and forestry began to look at risk 
communications to address environmental issues. The importance of communicating science to 
the general public was stressed (McMahon, 1992). 
 However, Slovic noted there is often a different perception of risk between the general 
public and experts. When this occurs, communicating the science will not change the general 
public’s mind (Slovic, 1992). Slovic refers to incidents that heighten risk, such as the discovery 
of pollution, as “unfortunate events” (1992). Pesticides from agriculture and forestry could fall 
under this category. 
 So what can agriculture do about this risk? When assessing the risk of an unfortunate 
event, it is important to analyze the outrage of the general public as well as the hazard. These 
 
 164
outrage factors can create an emotional response from the public and misrepresent the perceived 
hazard of the event (Covello & Sandman, 2001). 
 While many corporations use community relations to build strong trusting relationships 
within their community, stakeholders have become more important. They are more 
knowledgeable and have a lot of influence within the community (Burke, 1999). 
 According to Sandman, a stakeholder is someone who has a stake in an issue, and knows 
it. Stakeholders are interested, concerned people who are easily attainable. How people 
communicate with a stakeholder depends on two variables. First, what is the stakeholder’s level 
of arousal? Are they interested or are they outraged? Second, what is the actual level of hazard of 
the stakeholder? Are they endangered or not (Sandman, 2003). 
 Sandman believes that industries would better serve themselves by focusing on 
stakeholder relations. He rhetorically asks if an organization can do too much stakeholder 
relations. However, many organizations do not and instead concentrate on public relations 
(Sandman, 2003). 
Summary of Methodology 
 This study was designed to gather information from three populations using two 
researcher designed instruments. A modified Delphi was used for the first population and a 
researcher designed survey was used for the second and third populations.  
 Delphi Methodology 
 The first target population was Louisiana cotton, rice, soybean and sugarcane farmers. A 
purposeful sample of this population was used to identify stakeholders of Louisiana cotton, rice, 
soybean and sugarcane farmers.  
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 The sampling plan for the Delphi incorporated the commodity group leaders of the 
Louisiana Cotton Association, Louisiana Rice Growers Association, Louisiana Soybean 
Association and American Sugar Cane League. Each was given a list of graduates from the 
Louisiana State University Agricultural Center’s Agricultural Leadership Development Program 
(ALDP) whose primary crop is representative of their respective commodity groups. The ALDP 
database and LSU AgCenter crop specialists were used to confirm the primary crop of each 
ALDP graduate. Each commodity group leader was asked to choose five farmers from the ALDP 
graduate list and five non-ALDP graduates who are members of their respective commodity 
group. 
 A list of 40 names was submitted by the commodity group leaders. Two farmers were 
listed twice – once each by two different commodity group leaders. Therefore, the list of 
submitted names was 38. The researcher attempted to call all 38 farmers on the list to invite them 
to participate in the Delphi. Contact was made with 34 farmers. Contact was not made with four 
farmers on the list using three separate attempts by phone. Two farmers did not want to 
participate in the study with 32 farmers agreeing to participate. 
 The Round One instrument included a focus question for identifying stakeholders and 
instructions were provided for each participant in the Round One cover letter (Appendix A) and 
the Round One questionnaire (Appendix B). Personal characteristic information for each 
participant was also collected. 
 The Round Two instrument had instructions provided in the Round Two cover letter 
(Appendix C) and the Round Two questionnaire (Appendix D). A listing of all of the 
stakeholders identified in Round One was listed. Any stakeholders that appeared similar were 
consolidated into one stakeholder by the primary researcher and confirmed by two committee 
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members. The participants were asked to rate the importance of each stakeholder to agriculture 
using the anchored scale listed below: 
• 1 = No Importance 
• 2 = Slight Importance 
• 3 = Moderate Importance 
• 4 = Substantial Importance 
• 5 = Extreme Importance 
The Round Three instrument had instructions provided in the Round Three cover letter 
(Appendix E) and the Round Three questionnaire (Appendix F). The questionnaire was unique 
for each participant. It included each individual participant’s rating for each stakeholder and the 
means for all stakeholders for all participants in the study. 
Agricultural Environmental Perceptions Methodology 
The two target populations for the environmental perceptions survey were LSU AgCenter 
Experiment Station Research Faculty and Louisiana consumers. Before surveying either group, a 
pilot test was conducted with a random sample of Experiment Station Research Faculty at 
another land-grant institution in the South. 
A researcher designed quiz and survey was developed. A survey committee of faculty 
from the LSU School of Human Resource Education and Workforce Development, LSU 
AgCenter Cooperative Extension Service and LSU AgCenter Experiment Station familiar with 
environmental practices related to farming and/or survey design reviewed the instrument (quiz 




The quiz contained 20 questions. The survey contained forced-choice scale items, closed-
ended and open-ended questions. The quiz was designed to measure the agriculture knowledge 
of the participants. Participants were also asked to rate their perceptions of agricultural practices 
and their relationship to the environment based on the following scale: 
• 1 = Strongly Disagree 
• 2 = Disagree 
• 3 = Agree 
• 4 = Strongly Agree 
The Total Design Method (TDM) (Dillman, 1991) was used for data collection for the 
researcher designed environmental perceptions quiz and survey for the pilot study, the LSU 
AgCenter Experiment Station Research Faculty study and the Louisiana consumer study. First, a 
cover letter was attached to the questionnaire and mailed to each population. A postcard follow-
up was sent to everyone on the list one week after the original mail out. A second cover letter 
and questionnaire was sent to non-respondents two weeks after the original mail out, followed by 
a final postcard (Appendix N) one week later (Dillman, 1991). Phone follow-ups of non-
respondents were conducted two weeks after the second mailing. Comparisons between 
respondents and non-respondents of all stakeholders using the grand means of each perception 
scale as the dependent variable in order to determine if the respondent perceptions were 
representative of the entire population. 
A pilot test was conducted in order to determine if all of the forced-choice scale items 
logically fit with each construct within the instrument; a factor analysis was conducted on all 
scales. A total of 350 Experiment Station Research Faculty was determined to be conducting 
research associated with plant commodities. A random sample of 250 researchers was selected 
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for the pilot test. There were two frame errors in the sample, which reduced the sample size to 
248. One researcher no longer worked at the institution and one was retired. Two separate 
individuals in the random sample contacted the researcher to remove themselves from the study. 
A total of 106 researchers responded to the survey (42.7%).  
After the pilot study, a census survey was conducted with the LSU AgCenter Experiment 
Station Research Faculty. Permission was granted by the Experiment Station Director to conduct 
the study and access was given to the research faculty database. The database contained some of 
the personal characteristic information needed for research objective four. Only research faculty 
who were associated with plant commodities were selected for this study. The researcher made 
this determination by reading biographical information and/or peer reviewed journal articles 
associated with each researcher. 
A census study was conducted with the 116 LSU AgCenter Experiment Station Research 
Faculty. There were two frame errors in the sample because one faculty member had moved to 
another land-grant institution and the other was on sabbatical. Therefore, the final sample was 
114 LSU AgCenter Experiment Station Research Faculty. The Louisiana consumers included a 
random sample of 3,787 registered voters in the state of Louisiana that was purchased from the 
Louisiana Secretary of State’s office. 
Summary of Findings 
 Delphi Findings 
The median age of the 24 Delphi participants was 43 and the mean age was 42.13 
(SD=5.71). The reported ages ranged from a low of 31 to a high of 53 years. Cotton, rice and 
sugarcane farmers were equally represented among the primary crops grown of the 24 Delphi 
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participants with each having seven participants (29.2%). Only three soybean farmers (12.5%) 
participated in the stakeholder selection process. 
Of the 49 stakeholders identified in the Delphi only six stakeholders received a ranking of 
extreme importance with farmers/ranchers (M=4.83, SD=.48) receiving the highest ranking. 
Other stakeholders listed in the top five were LSU AgCenter Experiment Station personnel 
(M=4.75, SD=.44), family (M=4.71, SD=.69), consumer (M=4.67, SD=.57) and farm labor 
(M=4.58, SD=.72). Of these five stakeholder groups, three were considered to be internal 
stakeholders to farmers (farmers/ranchers, family, farm labor). Agriculture chemical fertilizer 
and seed dealers were the only other stakeholder group to receive an extreme importance rating 
of 4.50. 
There were 19 stakeholder groups that received a substantial importance ranking led by 
banker/lenders (M=4.42, SD=.58). No stakeholder group received a rating of no importance.  
All of the 49 stakeholders achieved consensus. This was achieved when 51% of the 
respondents rated the importance of a stakeholder within one point (+ or -) within the median.  
Agricultural Environmental Perceptions Findings 
A total of 89 (78.1%) LSU AgCenter Experiment Station Research Faculty responded to 
the agricultural environmental quiz and survey. More than 90% of the respondents were males 
(n= 82, 92.1%). There were seven female respondents which accounted for the remaining 7.9%. 
The age of the research faculty ranged from 33 to 69. The ages of the researchers was 
broken down into four categories with more than 40% of the research faculty between the ages of 
50-59. Less than 10% of the research faculty who responded was less than 40 years of age. 
The ethnic background of the researchers was predominately Caucasian (n= 77, 86.5%). 
Asians represented the next largest ethnic group, making up more than 10% of the respondents 
 
 170
(n= 9, 10.1%). More than 50% of them are living in the city with only 6.7% living in a small 
town. 
A total of 563 (16.1%) Louisiana consumers responded to the agricultural environmental 
quiz and perceptions survey with usable data. There were more female respondents (n=309, 
54.9%) than male respondents (n=254, 45.1%).  
The age of the respondents ranged from 19 to 91. The age of the consumers was broken 
down into six categories with the 50-59 age category having the most respondents (n=150, 
26.6%). The consumers that were less than 30 years of age and those who were greater than 69 
years of age were the smallest age category groups with fewer than 12% each. 
More than 80% of the respondents were Caucasian with fewer than 15% of the 
respondents being African American. With respect to their location of residence – rural, small 
town, suburb or city – all four categories were well represented. More than 30% of the 
respondents live in the city (n=168, 31.0%), which represented the highest total. The smallest 
group of respondents (n=109, 19.4%) stated that they live in the suburbs. 
Louisiana consumers were asked for their highest level of education. They were 
presented with five categories ranging from “Did not graduate from high school” to “Graduate 
degree (Master’s, Ph.D., and Professional). The largest group of respondents (n=194, 35.0%) 
stated that their highest level of education was high school. More than 40% of the respondents 
have a college bachelor’s or graduate degree. 
To measure the agriculture knowledge, a quiz was part of the perceptions survey. Out of 
the 19 questions counted toward the final score, the overall mean of the research faculty was 
15.64 (SD=2.10). Out of the 19 questions counted toward the final score, the overall mean of 
Louisiana consumers was 10.70 (SD=3.38). 
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There were six separate scales in the agriculture environmental perceptions survey – food 
safety, biotechnology, chemical use, chemical safety, conservation and water usage. Each 
statement and the grand mean of each construct were interpreted as follows: 
• 1.00 – 1.49 = Strongly Disagree 
• 1.50 – 2.49 = Disagree 
• 2.50 – 3.49 = Agree 
• 3.50 – 4.00 = Strongly Agree 
There were six items in the food safety scale in the agricultural environmental 
perceptions survey. Overall, the research faculty agreed with the entire scale with a grand mean 
of 3.45 (SD=.48). This shows that researchers agree that all aspects of food production are safe. 
The research faculty responding to the survey agreed with four of the statements and strongly 
agreed with two of the statements. The highest rated statement was “Overall, farmers using 
conventional farming techniques produce safe food” with a 3.57 rating (N=88, SD=.56). The 
lowest rated statement was “American Farmers using conventional farming techniques produce 
safer food than most other countries” with a rating of 3.36 (N=86, SD=.77). Overall, the 
Louisiana consumers agreed with the entire scale with a grand mean of 3.08 (SD=.46). This 
shows that Louisiana consumers agreed that all aspects of food production are safe. The 
Louisiana consumers responding to the survey agreed with all six of the food safety statements. 
The highest rated statement was “American farmers using conventional farming techniques 
produce safer food than most other countries” with a 3.18 rating (N=555, SD=.72). The lowest 




There were five items in the biotechnology scale in the perceptions survey. Overall, the 
research faculty agreed with the entire scale with a grand mean of 3.25 (SD=.54). This shows 
that researchers agreed that genetically modified plants in agriculture are beneficial and safe. The 
research faculty responding to the survey agreed with all five of the statements. The highest rated 
statement was “Food produced from genetically modified plants is safe to eat” with a 3.32 rating 
(N=87, SD=.62). Overall, Louisiana consumers agreed with the entire scale with a grand mean of 
2.86 (SD=.51). This shows that Louisiana consumers agreed that genetically modified plants in 
agriculture are beneficial and safe. The Louisiana consumers responding to the survey also 
agreed with all five of the statements. The highest rated statements were “Genetically modified 
plants are safe to grow” and “Farmers should grow genetically modified crops used for making 
pharmaceuticals” with a 2.93 rating each. Just like the research faculty, the lowest rated 
statement of Louisiana consumers was “Farmers should grow genetically modified crops used 
for food consumption.” 
There were four items in the chemical usage scale in the perceptions survey. Overall, 
researchers agreed with the entire scale with a grand mean of 3.31 (SD=.50). This reveals that 
researchers agree that the use of chemicals in agriculture is beneficial and necessary. The 
research faculty responding to the survey agreed with all four of the statements. The highest 
rated statement was “The use of pesticides in conventional farming reduces food cost” with a 
3.44 rating (N=89, SD=.67). The lowest rated statement was “Pesticides are necessary for 
farmers to produce their food” with a rating of 3.07 (N=88, SD=.71). Overall, consumers agreed 
with the entire scale with a grand mean of 2.86 (SD=.45). This reveals that consumers agreed 
that the use of chemicals in agriculture is beneficial and necessary. The Louisiana consumers 
responding to the survey agreed with all four of the statements. The highest rated statement was 
 
 173
“Using fertilizers is necessary for farmers to produce their food” with a 2.97 rating (N=553, 
SD=.68). The lowest rated statement was “The use of pesticides in conventional farming reduces 
food cost” with a rating of 2.67 (N=553, SD=.74). 
There were five items in the chemical safety scale in the perceptions survey. Overall, 
researchers agreed with the entire scale with a grand mean of 3.03 (SD=.55). This shows that 
researchers agreed that farmers are safely using pesticides and fertilizers. The research faculty 
responding to the survey agreed with all five of the statements. The highest rated statement was 
“Farmers who use conventional farming techniques apply pesticides safely” with a 3.07 rating 
(N=87, SD=.59). The lowest rated statement was “Small family farms safely use pesticides for 
the environment” with a rating of 2.98 (N=87, SD=.61). Overall, consumers agreed with the 
entire scale with a grand mean of 2.74 (SD=.54). This shows that consumers agreed that farmers 
are safely using pesticides and fertilizers. The Louisiana consumers responding to the survey 
agreed with all five of the statements. The highest rated statement was “Small family farms 
safely use fertilizers for the environment” with a 2.79 rating (N=543, SD=.65). The lowest rated 
statement was “Large family farms safely use pesticides for the environment” with a rating of 
2.67 (N=539, SD=.64). 
There were three items in the conservation scale in the perceptions survey. Overall, 
researchers agreed with the entire scale with a grand mean of 2.94 (SD=.53). This reveals that 
researchers agree that farmers are incorporating conservation practices to their land. The research 
faculty responding to the survey agreed with all three of the statements. All three items were 
rated very closely to each other. The highest rated statement was “Overall, farmers using 
conventional farming techniques practice good conservation” and “Large family farms practice 
good conservation tillage” with a 2.94 rating each. The lowest rated statement was “Small family 
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farms practice good conservation tillage” with a rating of 2.93 (N=83, SD=.58). Overall, 
consumers agreed with the entire scale with a grand mean of 2.88 (SD=.48). This reveals that 
consumers agreed that farmers are incorporating conservation practices in the use of their land. 
The Louisiana consumers responding to the survey agreed with all three of the statements and 
their ratings are very similar to the research faculty. The highest rated statement was “Small 
family farms practice good conservation tillage” with a 2.91 rating (N=547, SD=.52). The lowest 
rated statement was “Overall, farmers using conventional farming techniques practice good 
conservation” with a rating of 2.85 (N=553, SD=.60). 
There were two items in the water usage scale in the perceptions survey. Overall, 
researchers disagreed with the entire scale with a grand mean of 2.12 (SD=.52). This shows that 
researchers disagreed with the statements that farmers are using too much water to irrigate their 
crops. The research faculty responding to the survey disagreed with both statements. The highest 
rated statement was “Farmers using conventional farming techniques use too much water to 
irrigate their crops” with a 2.15 rating (N=86, SD=.54). The lowest rated statement was “Farmers 
using organic farming techniques use too much water to irrigate their crops” with a rating of 2.09 
(N=85, SD=.55). Overall, consumers disagreed with the entire scale with a grand mean of 2.24 
(SD=.55). This shows that consumers disagreed with the statements that farmers are using too 
much water to irrigate their crops. The Louisiana consumers responding to the survey disagreed 
with both statements. Both statements received almost identical ratings. The highest rated 
statement was “Farmers using conventional farming techniques use too much water to irrigate 
their crops” with a 2.25 rating (N=544, SD=.61). The lowest rated statement was “Farmers using 




When comparing personal characteristics to each perception construct, the following was 
revealed with both populations. Only one of the perceptions constructs – chemical safety – 
revealed significant differences for research faculty (F=3.92, p=.01) with respect to age. The 
differences existed among researchers older than 59 years of age and those between the ages of 
40 and 49. There were no significant differences among the respondents’ perceptions for each 
construct by the age of Louisiana consumers. 
The ethnic background of both LSU AgCenter research faculty and Louisiana consumers 
showed significant differences with perception constructs. For research faculty, significant 
differences existed between the grand mean of Caucasians and non-Caucasians for four 
constructs – food safety (t=4.34, p<.001), biotechnology (t=2.70, p=.008), chemical safety 
(t=3.91, p<.001) and water usage (t=-2.47, p=.02). Significant differences existed among 
Caucasians and African Americans for the food safety (F=17.02, p<.001) and biotechnology 
(F=15.51, p<.001) constructs among Louisiana consumers.  
Another personal characteristic was the location of residence. There were also significant 
differences among Louisiana consumers who lived in the suburbs and consumers who lived in 
the city with respect to food safety (F=3.90, p=.009), biotechnology (F=2.68, p=.05) and 
chemical use (F=3.76, p=.01). 
Another personal characteristic was the highest level of education. While there were 
some significant differences with some of the constructs (food safety, biotechnology and water 
usage), the researcher could not determine where those differences existed. This was due to the 
violation of the homogeneity of the variance. Therefore, the Welch statistic was used and post 
hoc tests were not conducted. 
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Among the research faculty there was a significant difference among people with the 
highest agriculture knowledge score (greater than 16) and all others with respect to 
biotechnology (F=7.37, p<.001). Louisiana consumers showed significant differences among 
people with the highest agriculture knowledge score (Greater than 12) and all others with respect 
to chemical usage (F=5.73, p=.003). There was also significant differences among all knowledge 
level groups and food safety (F=22.67, p<.001). 
Conclusions 
 Louisiana Farmer Stakeholder Identification Conclusions 
 Freeman defined a stakeholder as “…any group or individual who can affect or is 
affected by the achievement of an organization’s purpose (Freeman, 1984, p.53). While 
Freeman’s (1984) definition of a stakeholder is broad, he proposed a Stakeholder Management 
Theory to give organizations a better concept of their stakeholders.  
 The first level of his theory was the “rational level” in which organizations determine 
who their stakeholders are. This was done through a mapping process where the stakeholders and 
their relationships to the organization were mapped out (Freeman, 1984). 
 The Delphi with the Louisiana plant commodity farmers was a first step at discovering 
who farmers identified as their stakeholders. In addition, it is an important first step to discover 
the really important stakeholders of farmers with respect to agriculture production issues.  
 The most important stakeholders of Louisiana plant commodity farmers are a mixture of 
internal and external stakeholders. The internal stakeholders are farmers/ranchers, family and 
farm labor. The external stakeholders are LSU AgCenter Experiment Station Research 
personnel, consumers and agriculture chemical, fertilizer and seed dealers. The most important 
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government agency was both branches of the LSU AgCenter – LSU AgCenter Experiment 
Station and LSU AgCenter Cooperative Extension Service.  
 Agricultural Environmental Perceptions Conclusions 
 LSU AgCenter research faculty have more positive perceptions of agriculture and the 
environmental practices of farmers than Louisiana consumers. However, it is important to note 
that both the research faculty and Louisiana consumers have positive perceptions of agriculture 
and the environmental practices of farmers. The following statements can be made about the 
perceptions of both populations with respect to the six constructs – food safety, biotechnology, 
chemical usage, chemical safety, conservation and water usage: 
• Both research faculty and Louisiana consumers perceived that all aspects of food 
production are safe. 
• Both research faculty and Louisiana consumers perceived that the use of genetically 
modified plants in agriculture is beneficial and safe. 
• Both research faculty and Louisiana consumers perceived that the use of chemicals in 
agriculture is beneficial and necessary. 
• Both research faculty and Louisiana consumers perceived that farmers are safely using 
pesticides and fertilizers. 
• Both research faculty and Louisiana consumers perceived that farmers are incorporating 
conservation practices on their land. 
• Both research faculty and Louisiana consumers do not perceived that farmers are using 
too much water to irrigate their crops. 
 It is important to note that some of the personal characteristics of the Louisiana consumer 
respondents differ from the voter population. First, the percentage of African American 
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respondents was lower (n=80, 14.2%) than the active African American voters (n=989, 26.2%) 
selected in the sample (Louisiana Secretary of State, 2006). In addition, more than 40% of the 
respondents have a college bachelor’s or graduate degree. According to census data, in the year 
2000 only 18.7% of Louisiana residents age 25 and above had a college degree or higher (U. S. 
Census Bureau, 2006). 
 Perhaps most important among the comparisons of the personal characteristics are the 
differences between ethnic groups and people with varying agriculture knowledge. The 
following conclusions can be drawn based on comparisons of the six constructs – food safety, 
biotechnology, chemical usage, chemical safety, conservation and water usage. 
 Only one significant statement can be made about researcher perceptions by age. 
Researchers greater than 59 years of age have a more positive perception that farmers are safely 
using pesticides and fertilizers compared to faculty between the ages of 40 and 49 and faculty 
between the ages of 50 and 59.  
 Caucasian research faculty have more positive perceptions for four constructs – food 
safety, biotechnology, chemical safety and water usage. Specifically, the following statements 
can be made: 
• Researchers who are Caucasians have a more positive perception that all aspects of food 
production are safer than individuals with other ethnic backgrounds.  
• Researchers who are Caucasians have a more positive perception in the benefits and 
safety of genetically modified plants in agriculture.  
• Researchers who are Caucasians have a more positive perception that farmers are safely 
using pesticides and fertilizers compared to individuals with other ethnic backgrounds. 
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• Researchers who are Caucasians have a more negative perception that farmers are using 
too much water to irrigate their crops compared to individuals with other ethnic 
backgrounds. 
 Researchers with higher agricultural knowledge have a more positive perception of 
biotechnology. This reveals that research faculty with higher agriculture knowledge have a more 
positive perception in the benefits and safety of genetically modified plants in agriculture.  
 Louisiana consumers who are Caucasians have a more positive perception toward food 
safety and biotechnology than individuals who are African Americans. Specifically, the 
following statements can be made: 
• Consumers who are Caucasians have a more positive perception that all aspects of food 
production are safer than African Americans.  
• Consumers who are Caucasians have a more positive perception in the benefits and safety 
of genetically modified plants in agriculture than African Americans.  
 Louisiana consumers who live in a suburb have a more positive perception than 
consumers living in a city of food safety, biotechnology and chemical usage. Specifically, the 
following statements can be made: 
• Consumers who live in a suburb have a more positive perception that all aspects of food 
production are safer than consumers living in a city. 
• Consumers who live in a suburb have a more positive perception in the benefits and 
safety of genetically modified plants in agriculture than consumers living in a city. 
• Consumers who live in a suburb have a more positive perception in the benefits and 
necessity of chemical usage in agriculture than consumers living in a city. 
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 Louisiana consumers who were more highly educated have a more positive perception of 
food safety and biotechnology than those individuals with a lower level of education. 
Specifically, the following statements can be made: 
• Consumers who have a college education or higher have a more positive perception that 
all aspects of food production are safer than those individuals with less education. 
• Consumers who have a college education or higher have a more positive perception in the 
benefits and safety of genetically modified plants in agriculture than those individuals 
with less education. 
 Louisiana consumers with higher agriculture knowledge have a more positive perception 
of food safety, biotechnology, chemical usage and a more negative perception about water usage. 
Specifically, the following statements can be made: 
• Consumers with higher agriculture knowledge have a more positive perception that all 
aspects of food production are safer than consumers with less agriculture knowledge.  
• Consumers who have higher agriculture knowledge have a more positive perception in 
the benefits and safety of genetically modified plants in agriculture. 
• Consumers with higher agriculture knowledge have a more positive perception in the 
benefits and necessity of chemical usage in agriculture than consumers with less 
agriculture knowledge.  
• Consumers who have higher agriculture knowledge have a more negative perception that 
farmers are using too much water to irrigate their crops. 
 Review of Literature Comparisons with Agricultural Environmental Perceptions Results 
 Some of the results of the study compared to prior research show many similarities. In 
Bealer and Willits (1968) a large majority of the Pennsylvania public who participated in the 
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study were not concerned about pesticides in their food. The grand mean of both the research 
faculty (M=3.45, SD=.48) and consumer (M=3.08, SD=.46) studies show they agree that all 
aspects of food production are safe.  
 Dunlap and Beus (1992) showed that more than half (51%) of the respondents of their 
study said that proper use of pesticides on food were very safe or somewhat safe. This is similar 
to the consumer study results with respect to the chemical safety scale in which they agreed 
(M=2.74, SD=.54) that chemicals were safe for the environment. Looking closer at the scale, 
they had a higher level of agreement with respect to safe fertilizer use than safe pesticide use. 
Research faculty showed a high level of agreement (M=3.03, SD=.55) with chemical safety than 
consumers. Unlike consumers, research faculty had a higher level of agreement for safe pesticide 
application than safe fertilizer application, particularly, with respect to large family farms 
(M=3.06, SD=.60). 
 The American Farm Bureau Federation (1998) study showed that only 33% of the people 
they surveyed gave farmers an excellent or good rating with respect to their use of chemicals. 
Similar to the chemical safety results, Louisiana consumers agreed with the chemical usage 
statements (M=2.86, SD=.45). Louisiana consumers agreed (M=2.94, SD=.56) with the statement 
“If applied correctly, pesticides are safe in conventional farming.”  Research faculty had a higher 
level of agreement than consumers with respect to chemical usage (M=3.31, SD=.50). 
 Biotechnology studies have shown some concern with genetically modified crops in the 
food supply. In a United States study, only 25% of the participants trusted the government to 
keep genetically modified foods safe. But the results also showed that 35% of the participants 
were still undecided (Moon & Balasubramanian, 2001).  
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 Louisiana consumers seemed to have a better opinion of biotechnology than previous 
studies. They agreed with all five statements about biotechnology in the survey with “Genetically 
modified plants are safe to grow” receiving the highest rating of 2.93 (SD=.57). Research faculty 
had a higher level of agreement than consumers (M=3.25, SD=.54). 
 The Pew Initiative on Food and Biotechnology (2001, May) conducted a study on 
genetically modified foods that revealed a higher level of disagreement on this issue with African 
Americans and adults without a high school education. The Louisiana consumer study showed 
there were significant differences among Caucasians and African Americans on the food safety 
and biotechnology constructs. Caucasians had a higher level of agreement for both scales than 
African Americans. The research faculty revealed significant differences when comparing 
Caucasians and non-Caucasians on the food safety, biotechnology, chemical safety and water 
usage constructs. The level of agreement was much higher for Caucasians on the food safety, 
biotechnology and chemical safety scales. The level of disagreement was much higher for non-
Caucasians for the water usage scale. 
 Similar to the American Farm Bureau Federation (1998) study, small family farms 
received higher ratings from Louisiana consumers. However, large family farms received higher 
ratings from the research faculty than small family farms.  
 The results of this research study were similar to much of the prior research results. The 
biggest difference was the improvement in the biotechnology perceptions. Perhaps many of the 
consumers who were once undecided, now believe in the safety of biotechnology. 
Recommendations 
 There were four commodity groups that helped the researcher with this study. They were 
the Louisiana Cotton Association, Louisiana Rice Growers Association, Louisiana Soybean 
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Association and American Sugar Cane League. As representatives of their respective 
commodities it is recommended that they continue to identify stakeholders with respect to many 
agriculture issues. The researcher believes that stakeholder relations could become an effective 
tool for commodities in the future. But before a stakeholder relations plan is developed, first, 
stakeholders have to be identified. This study is a first step in that process. Once the stakeholders 
are identified, these commodity groups should develop stakeholder relations plans with respect 
to numerous issues.  
 It is also recommended that other commodity groups such as animal and forestry 
commodity associations look at identifying who their stakeholders are and what they perceive 
about their respective commodities. It is important to determine if stakeholders are similar for 
multiple commodities. This could potentially allow multiple commodity organizations to 
combine their resources for future stakeholder relations plans. 
 The review of literature and this study show some potential perception problems for 
agriculture and their environmental practices. The African American audience seems to have a 
significant lower impression of agriculture’s environmental practices. Strategies for addressing 
these issues should be explored by these commodities and educators. Institutions such as the 
LSU AgCenter should partner with the Southern University AgCenter to look at developing a 
stakeholder relations plan for this audience. 
 These commodities and educators should also look at strategies to address the knowledge 
issue. This study seems to show that higher agriculture knowledge leads to higher perceptions of 
agriculture’s environmental practices. Strategies for educating the public on an issue should be 
part of any stakeholder relations plan. If higher agriculture knowledge leads to positive 
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perceptions of agriculture and their environmental practices, then it should be part of stakeholder 
relations plans.  
 Younger audiences could be addressed through curriculum development through the 
Louisiana 4-H and FFA youth organizations. Other methods could address the adult audiences. A 
public relations campaign could incorporate agriculture trivia designed to educate audiences. 
Different mass media like newspaper and television could be incorporated in this campaign. 
Agriculture trivia could also be incorporated on the LSU AgCenter website. 
 The researcher also recommends that commodity organizations and educational 
institutions reach out to agribusiness and industry. These organizations have potential networks 
that could help facilitate massive stakeholder relations plans to address the same issues this 
researcher has identified.  
Recommendations for Further Research 
 First, the Delphi study should be replicated with the same commodity groups. However, a 
larger number from each commodity should be incorporated in the study so comparisons can be 
made between each commodity. In addition, other agriculture and forestry commodities should 
also replicate this Delphi process. 
 The stakeholder identification process should also be conducted with other potential 
commodity groups outside of Louisiana. Are there differences between similar commodities in 
different parts of the country? Unless stakeholder identification research is conducted, this will 
not be known. 
 The perceptions study should also be replicated with other potential stakeholders outside 
of Louisiana. Are there differences among similar stakeholders in different parts of the country? 
Unless stakeholder perceptions studies are conducted, this will not be known. An attempt to 
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understand if differences exist among stakeholder groups should be made. This would help those 
interested in developing a stakeholder relations plan for each group. 
 An effort to expand on the six agricultural environmental perceptions scales should be 
attempted with future perceptions studies. A large content review committee should be convened 
to review the current instrument so improvements can be made. Other constructs should also be 
explored by the committee. The recommendations of this committee should be incorporated in 
other perception studies.  
 Stakeholder identification research should not be limited to commodity groups. It is 
recommended that educational institutions associated with agriculture such as the LSU AgCenter 
should conduct stakeholder identification research. This could allow these institutions to identify 
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APPENDIX B: ROUND ONE DELPHI QUESTIONNAIRE 
LOUISIANA AGRICULTURE STAKEHOLDER IDENTIFICATION SURVEY 
Round One 
 
A stakeholder is someone who has an interest in your business. An agricultural stakeholder could 
have a positive or negative interest/concern about agricultural production issues. This research 
will identify Louisiana agricultural stakeholders. Please fill in your response to the following 
questions. 
 
1. List the 10 most important Louisiana agricultural stakeholders in the space provided below. 
Please Do Not list an individual’s name. Instead, list professional titles (e.g. mayor, local 


























2. Please circle the correct response. What is the primary crop grown on your farm?  
Cotton Rice Soybeans Sugarcane Other 
 
3. What is your total crop acreage? _____________ acres 
4. How many years have you been farming? ____________ years 



















APPENDIX D: ROUND TWO DELPHI QUESTIONNAIRE 
 
LOUISIANA AGRICULTURE STAKEHOLDER IDENTIFICATION SURVEY 
Round Two 
 
Directions: The following is a list of all of the important Louisiana agricultural 
stakeholders identified by Louisiana farmers. Please circle the number in the column labeled 
“Importance” that best describes the importance of that stakeholder to Louisiana agricultural 














Accountant 1           2           3           4           5 
Agriculture Chemical, Fertilizer and Seed Dealer 1           2           3           4           5 
Agriculture Equipment Dealer 1           2           3           4           5 
Agriculture Fuel Dealer 1           2           3           4           5 
Air Applicator Service 1           2           3           4           5 
Auto Dealer 1           2           3           4           5 
Auto Parts Dealer 1           2           3           4           5 
Banker/Lender 1           2           3           4           5 
Chamber of Commerce 1           2           3           4           5 
City Council 1           2           3           4           5 
Clothing Retailers 1           2           3           4           5 
Commodity Broker 1           2           3           4           5 
Commodity Group Association 1           2           3           4           5 
Consumer 1           2           3           4           5 
Crop Consultant 1           2           3           4           5 
Department of Environmental Quality 1           2           3           4           5 
Elevator/Gin/Mill Personnel 1           2           3           4           5 
Environmental Protection Agency 1           2           3           4           5 
Environmentalist 1           2           3           4           5 
Farm Labor 1           2           3           4           5 
Family 1           2           3           4           5 


















Farm Service Agency 1           2           3           4           5 
Food Retailers 1           2           3           4           5 
Hardware Dealer 1           2           3           4           5 
Insurance Company 1           2           3           4           5 
Landowner 1           2           3           4           5 
Lawyer 1           2           3           4           5 
Livestock Auction Personnel 1           2           3           4           5 
Louisiana Department of Agriculture & Forestry 
Personnel 1           2           3           4           5 
Louisiana Farm Bureau Personnel 1           2           3           4           5 
Louisiana Governor 1           2           3           4           5 
LSU AgCenter Cooperative Extension Service 
Personnel 1           2           3           4           5 
LSU AgCenter Experiment Station (Research) 
Personnel 1           2           3           4           5 
Mayor 1           2           3           4           5 
Mechanic 1           2           3           4           5 
NRCS Personnel 1           2           3           4           5 
Police Jury/Parish Government 1           2           3           4           5 
Port Board Members 1           2           3           4           5 
Port Personnel 1           2           3           4           5 
Property Developer 1           2           3           4           5 
Rural Home Owners 1           2           3           4           5 
School System 1           2           3           4           5 
Sheriff 1           2           3           4           5 
State Legislators (Senate/Representative) 1           2           3           4           5 
Tire Dealer 1           2           3           4           5 
Truck Drivers 1           2           3           4           5 
United States Representatives (Congress/Senate) 1           2           3           4           5 
USDA 1           2           3           4           5 
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APPENDIX E: COMPLETE LISTING OF ALL DELPHI STAKEHOLDERS 
LISTED IN ROUND ONE 
 
State of Louisiana Local accountant 
Community of Maringouin Rice mill (buyer of rice) 
Local hardware & auto parts U S Congressman 
Mechanic shop United States Senator 
Feed and chemical distributor Landowner 
Fertilizer industry State Ag Commissioner 
For whats left of the local workers, families LSU AgCenter rice research employees 
Schools Local Coop 
Local auto dealership Flying service 
State rep. relies heavily on farmer’s support Equipment dealer 
Louisiana Farm Bureau USDA 
Louisiana Dept. of Agriculture Ag Commissioner 
State senator/representative Local representative 
Farm lender (bank) State representative 
Farm Service Agency (FSA) State Farm Bureau President 
Soil & Water Conservation Services Landlord 
U. S. Senators/representatives Port board members 
Labor (local and migrant) Ag sales representative (chemical, seed, 
fertilizer, fuel, etc.) 
Equipment sales and service State and national ag secretaries 
Chemicals/fertilizer/fuel Grower or producer groups 
President, La Rice Growers Ass Ag newsletters and reports 
President, La Farm Bureau Elected officials 
LSU Rice Research Station Director Extension services 
Commissioner of Ag and Forestry (LA) USDA (FSA, NRCS) 
Bankers U. S. Government 
Rice Millers Retail merchandisers 
Senators Agribusinesses (seed, fert, chem.) 
Representatives Farmers/Ranchers 
Port of Lake Charles Board of Directors Congressmen 
Secretary of Ag Senators 
Local diesel mechanic State Legislators 
Local banker FSA personnel/county committees 
Local hardware store owner University Extension 
Local chemical salesman Chambers of Commerce/Econ. Develop. 
Farm labor Manager – Agrilliance, L.L.C. 
Sugar mill labor Manager – Scott Tractor 
Landowner State Representative 
Tire salesman State Senator 
Petroleum distributor C.E.O. – Richland State Bank 
Local retailers (clothing & food) President – Louisiana Farm Bureau 
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Banking industry Richland Parish C.E.O. – Farm Service 
Agency 
Auto parts dealers Richland Parish C.E.O. – N.R.C.S. 
Tire dealers President – Louisiana Cotton Producers Assoc. 
Petroleum industry (fuel & oil) Governor – State of Louisiana 
Crop consultant *Some of these selections may be too “local”. 
The statewide managers of these entities could 
be substituted. 
County agent Rural communities 
AgCenter researcher Police Juries (Local Govt) 
Comm. of Ag Local tax commissioners 
 Retail salesmen Local mayors 
Mill manager Infrastructure labor (port worker, truck driver, 
etc.) 
Ginner Banker 
Farm Bureau field staff Landlord 
Farm Bureau Insurance agent Farm employees  
Commodity group rep Ag chemical dealer 
State Representative Fuel dealer 
US Senators Equipment dealer 
Farm supply owners Grain elevator owner 
Rice research personnel (Nationwide) Gin owner 
USA Rice Leadership Insurance provider (crop, liability, workmans 
comp., etc) 
Rice Mill Operators State legislators 
Commodity Brokers Farmers 
Consumer Rural educators (teachers, board members) 
Landowners Bankers 
Importer Exporters of Commodities Small business owners in small towns (parts, 
auto sales) 
Family Ag chemical dealers 
Landowners Livestock auction owners 
Seed & fertilizer supplier Rural home owners 
Bank  Ag pilots 
Employees Agricultural researchers 
Senator Ag equipment dealers 
Representative Agricultural products supplier 
State & parish ag organizations Bankers 
Equipment dealers and independent mechanics State reps & senators 
Basic economy of the parish Dept. of environmental quality 
Milling industry LSU & or schools 
Economic development comm. Lawyers 
Local banks Insurance companies 
FSA office Parish police jury 
Implement dealers Local small business 
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Local seed/chem./fert dealers Sherriff 
Local supply businesses La Commissioner of Ag 
Fuel dealers Governor 
Rice brokers LSU AgCenter Vice Chancellor of Extension 
Service 
Rice mills LSU AgCenter Vice Chancellor of Experiment 
Station 
Flying service State Senator 
U.S. senators/representatives La. Farm Bureau Pres. 
Environmentalist Sugar League Chairman 
U.S. Dept. Ag State representative 
Sugar mills Farmers 
Banker Elevator managers 
State senator Chemical, seed, fertilizer suppliers 
U.S. Senator & rep Grain elevator managers 
Researcher at Universities (crop breeder) Cotton gin manager/ginner 
American Sugar Cane League Cotton marketer 
Equipment Companies Bankers/lenders 
Chemical Companies Crop consultants 
Ag Dealers National Cotton Council 
Local city council Speaker of La Senate 
Progressive, innovative farmers Governor 
La. Congressional Delegation (House & 
Senate) 
Speaker of La House 
Consultants Bunge Co. 
Aerial Applicators Staplcotn 
LSU AgCenter researchers Tri parish gin 
Commissioner of Ag Pointe Coupee Farmers Elevator 
Farmers active in commodity groups/lobbying 
efforts 
Farm Bureau 
Elevator, cotton gin, and sugar mill operators Soybean Ass. 
F.S.A. officials Local Seafood Dist. Cottonport 
Local officials (Police Jurors & drainage board 
members) 
Local Seafood Dist. Lettsworth 
La Farm Bureau Fed Local Cattle Producers 
LSU AgCenter Local Horse Producers 
La Cotton Producers Assoc. Banks – lenders 
USA Rice Federation Equipment dealers 
La Dept of Agriculture Input suppliers – chemical, seed, fertilizer 
American Sugar League Parts suppliers 
Commercial grain elevators Cotton gins – processing – sugar refinery 
Insurance companies Private schools 
Retailers – clothes, grocery, auto, etc. Any govt. entity supported by local tax 
revenue 
Agriculture Producer Landowner of Farmland 
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Agricultural Products Dealer Commercial River Port Manager 
Processing Plant Owner (Stockholder) Agricultural Aircraft Pilot (Owner) 
Parish President  State Congressman 



















On March 11, I sent a survey to you designed to identify Louisiana agricultural 
stakeholders. If you have completed and returned the survey, thank you for your 
time and support. If you have not, please take 15-20 minutes to complete and 
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Communications/Agricultural Leadership Development 
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On March 25, I sent a 2Pnd P survey to you designed to identify Louisiana 
agricultural stakeholders. If you have completed and returned the survey, thank 
you for your time and support. If you have not, please take 15-20 minutes to 
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On April 13, I sent the final survey to you designed to identify Louisiana 
agricultural stakeholders. If you have completed and returned the survey, thank 
you for your time and support. If you have not, please take 15-20 minutes to 
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APPENDIX K: ROUND ONE ENVIRONMENTAL PERCEPTIONS SURVEY 




APPENDIX L: AGRICULTURAL ENVIRONMENTAL PERCEPTIONS 


























On June 19, I sent a quiz and survey to you designed to examine the 
environmental practices of farmers. If you have completed and returned the quiz 
and survey, thank you for your time and support. If you have not, please take a 
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On July 3, I sent a second quiz and survey to you designed to examine the 
environmental practices of farmers. If you have completed and returned the quiz 
and survey, thank you for your time and support. If you have not, please take a 
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APPENDIX Q: AGRICULTURAL ENVIRONMENTAL PERCEPTIONS 
SURVEY FOR CONSUMER STUDY 
 













APPENDIX R: ROUND ONE CONSUMER STUDY POST CARD 
 
(Name), on August 4, I sent a survey about farmers’ environmental practices of 
farmers. If you have completed and returned the survey and quiz, thank you! If 
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APPENDIX T: ROUND TWO CONSUMER STUDY POST CARD 
 
(Name), on August 18, I sent a second survey about farmers’ environmental 
practices of farmers. If you have completed and returned the survey and quiz, 
thank you! If you have not, please take a few moments to complete and return 






Communications/Agricultural Leadership Development 
                                                                     
 
 231





APPENDIX V: AGRICULTURAL ENVIRONMENTAL PERCEPTIONS 
SURVEY FOR EXPERIMENT STATION STUDY 
 













APPENDIX W: ROUND ONE EXPERIMENT STATION STUDY POST CARD 
 
(Name), on August 7, I sent a quiz and survey to you designed to examine the 
environmental practices of farmers. If you have completed and returned the quiz 
and survey, thank you for your time and support. If you have not, please take a 
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APPENDIX Y: ROUND TWO EXPERIMENT STATION STUDY POST CARD 
 
(Name), on August 21, I sent a second quiz and survey to you designed to 
examine the environmental practices of farmers. If you have completed and 
returned the quiz and survey, thank you for your time and support. If you have 
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APPENDIX Z: FOLLOW-UP EXPERIMENT STATION STUDY  
E-MAIL 
 
Last month we mailed you an agricultural environmental quiz and agricultural environmental 
perceptions survey.  As of today, we still have not received your response.  You have been 
identified as an important stakeholder by Louisiana farmers and your response is important. 
 
This e-mail request has been sent to the few researchers we were unable to contact by phone. We 
ask you to take 10-20 minutes of your valuable time to complete the attached quiz and survey 
and then fax your responses back to us at 225.578.4524.  
 
THANK YOU for your help.  If you have questions, please contact Robert J. Soileau in the LSU 





Robert J. Soileau 
LSU AgCenter Communications/Agricultural Leadership Development Program 
 
 
Note:  Your privacy will be maintained throughout this process and your responses will be kept confidential. You will not be 
identified in any way in research reports or presentations.  By completing and returning the enclosed survey, you are agreeing to 
participate in this study.  If you have questions about your rights as a study participant or other concerns, contact Robert C. 









Robert James Soileau was born on May 31, 1961, in New Orleans, Louisiana. He moved 
with his parents to Baton Rouge, Louisiana, in January 1969. 
He received his high school diploma from Robert E. Lee High School in Baton Rouge in 
1979. He enrolled in Louisiana State University where he received a bachelor's degree in 
broadcast journalism in 1984. 
While in college, he worked as a student assistant in the Sports Information Department 
at the Louisiana State University Athletic Department from May 1981 to December 1983. He 
assisted in writing press releases, brochures and helped coordinate events for all LSU sports. In 
January 1984 he moved to the Electronic Media Department of the Louisiana State University 
Athletic Department, where he helped service local and national radio and television. 
In July 1984 he began his career in television at WBRZ-TV in Baton Rouge, Louisiana. 
He worked for the production department where he became a producer, photographer and editor 
of commercials and long format videos. 
In April 1999, Soileau left WBRZ-TV and began working for the Louisiana State 
University Agricultural Center as a video producer in Communications. His responsibilities 
include production of video news releases, educational videos, promotional videos and internal 
video production. In July 2005, he was appointed to a partial appointment to the LSU 
AgCenter’s Agriculture Leadership Development Program. 
In June 1999, he began to pursue a Master of Science degree in vocational education and 
received that degree in May 2002. 
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In August 2002, he began his pursuit of a doctoral degree in the School of Human 
Resource Education and Workforce Development. He also minored in environmental studies in 
the School of Coast and Environment.  
He is the son of Dr. Robert R. Soileau, a retired Louisiana Cooperative Extension Service 
specialist, and Dr. Lola F. Soileau, a retired teacher and supervisor of the East Baton Rouge 
Parish school system. He also has one brother, Ted A. Soileau, a certified public accountant in 
Baton Rouge. He has a fourteen-year-old son, Grayson. 
 
 
